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Urban Freight Practice-An Evaluation of 

Selected Examples 

PHILIP A. HABIB 

ABSTRACT 

A diverse group of urban good& movement projects and actions t11ken hy mnnici
pali ties are documented and the principal lesson or lessons derived from each 
project are highlighted. The research used the literature, field visits, inter
views, and independent research to formulate the presentation of the selected 
examples. The paper contains eight examples of municipalities that have imple
mented projects in curb space management, off-street facility planning, and 
zoning. Six examples are drawn from u.s. cities and two from Canada. An evalu
ation follows each example to highlight the positive and negative results of 
each as they might affect application elsewhere. This paper is drawn from re
search sponsored by the UMTA University Research Program and was conducted by 
the author while at the Polytechnic Institute of New York. 

This paper provides a detailed review of a selected 
number of actions taken by various municipalities to 
address urban freight transportation. The documenta
tion for several of these actions included field 
trips and interviews. The literature, plus the 
author's personal knowledge or involvement, provided 
the documentation on the other actions. 

The urban transportation planner's or the engi-

neer's justifiable preoccupation with the need to 
optimize the transportation infrastructure to move 
people has, to date, left a wide gap in professional 
skills necessary to foster successful urban freight 
project development and evaluation. The ability to 
draw on the work and experiences of similar projects 
has not only markedly facilitated people-transporta
tion project development but has also provided 
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knowledge of feasible actions to the nonspecialist. 
The objective of this paper is to begin the con
struction of a practices-sharing effort in freight, 
focused primarily on the more typical needs of mu
nicipalities. 

Difficulties in freight transportation in the 
vast majority of cities first arise from high densi
ties of pickup and delivery activities concentrated 
to form a few problem locations, usually in the cen
tral business district. Some of these problems can 
be addressed using "quick-fix" actions; others may 
require intermediate-term project development; and 
still others may only be addressed in long-term 
master planning. 

The research effort (!l from which this paper is 
drawn focused on the vehicle movement of urban 
freight and discounted the urban movements by rail, 
pipeline, or helicopter. This paper consists of sec
tions dealing with existing projects and practices 
in curb space management, off-street freight facili
ties, and zoning for off-street requirements. These 
practices are derived from U.S. and Canadian cities. 
The first part of each section deals with project 
descriptions and the remainder of each section eval
uates each project and addresses the conditions most 
suited for application. 

CURB SPACE MANAGEMENT 

Curb space is the primary facility for loading and 
unloading freight in central areas. This curb space 
is also the primary facility for bus stops, taxi 
stands, metered parking, passenger loading and un
loading, bus lanes, and other traffic and transpor
tation uses. In the central business district the 
multidimensional demand characteristics for curb 
space often exceed the supply during the work day 
period resulting in a deterioration of the curb 
space regulatory structure and a reversion to a 
first-come first-served structure (e.g. , trucks 
parking in bus stops, automobiles double parking, 
trucks double parking). 

The rationing of curb space among its competing 
users can be organized into three regimes: time, 
space, and time and space. The most commonly stated 
objective of a rationalized system for a curb space 
when the overall demand is greater than the overall 
supply is to "equitably" allocate space to satisfy 
the peaks of the various demand patterns (traffic or 
bus lane in the rush hour, freight pickup and deliv
ery in midmorning, shopper parking in late morning 
and early afternoon, and the like). Two examples of 
freight planning and curb space management are de
scribed in this section. The cities from which the 
examples are drawn are San Francisco and Dallas. 
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San Francisco Reserved Zone 

The principal arterials in the San Francisco central 
business district (CBD) experience heavy surges of 
peak-hour traffic after which arterial demand for 
vehicle movement is quite low and the curb space can 
revert to nontraffic uses. San Francisco has a 
strong commercial core that attracts a high shopper 
demand for short-term parking. To service these com
mercial establishments, large and small, freight 
pickup and delivery activity is also intense at most 
locations in the CBD. 

On several of the one-way arterials in the CBD, 
the curb space is controlled by parking meters and 
parking signs. Except for bus stops, driveways, hy
drant zones, and other restricted areas, parking 
meters are installed along the curb face. Curbside 
standing is not permitted in the morning peak period 
on inbound arterials nor in the evening peak period 
on outbound arterials, and signing on the sidewalk 
and on the meter heads so indicates. However, when 
parking is permitted, portions of the curb space are 
reserved for pickup and delivery vehicles for se
lected time periods. These reserved metered spaces, 
which when combined form a loading zone, have spe
cial striped marking and a plaque on the post sup
porting the meter that identifies the space as a 
truck loading space (the local name is a zebra 
zone). Typically, these spaces are only allocated to 
truck loading and unloading until 11 a.m. when the 
demand peaks for delivery to small retail establish
ments. These freight vehicles do not have to deposit 
coins in the meters (Figure 1) • 

All spaces become available for short-term 
metered parking on a first-come first-served basis 
after the reserved period has expired. Freight vehi
cles rarely will find available metered curb space 
under this first-come first-served management scheme 
and typically stop in a hydrant zone or a bus stop 
or double park. 

Commenta,ry 

A combination of events maximizes the effectiveness 
of this management scheme. First, the reserved 
spaces are positioned to be attractive to most 
freight vehicles; second, the delivery demand is al
ready decreasing by 11 a .m.; third, although many 
delivery vehicles do double park after the reserved 
period has expired, the arterial traffic flow is 
sufficiently low that any adverse effect is usually 
negligible; and fourth, the businesses are served as 
their freight and patronage needs are both accom
modated. 

During several days of observa tions by the author 
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FIGURE 1 Typical reserved zone layout. 
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in San Francisco, the approach just described was 
found to work well without explicit enforcement. The 
use of curb paint to further reinforce the temporary 
loading zone is also beneficial. The minimum length 
of a zone was two parking stalls, or about 40 ft. 
(Almost every freight vehicle was a straight truck 
or smaller.) An installation should not be consid
ered where, from the demand viewpoint, it is unwar
ranted. The freight demand necessary to justify the 
reserved-zone concept should typically exceed four 
pickup and delivery (PUD) vehicles per hour for each 
30 ft of curb space already available for loading 
and unloading on the block face. This available 
space can include hydrant zones and inactive drive
ways. The placement of the reserved zone should be 
based on field observations and distribution of de
mand and located, if possible, adjacent to hydrant 
zones, driveways, and bus stops to facilitate access 
and egress. According to research (2) on truck and 
traffic impacts, the highest benefit to traffic is 
derived from placing such zones near the ends of the 
block face because interference with traffic flow at 
these critical points causes maximum delays on ar
terials. 

Dallas Metered Loading Zone Project 

In the fall of 1981, the city of Dallas instituted 
what is believed to be the first metered truck load
ing zones in the United States. Two such zones were 
placed on arterials in the Dallas CBD, one on Com
merce Street and the other on Main Street. The pur
pose of the installations was to increase the curb 
space capacity of existing truck loading zones. Both 
installations were of a pilot nature, with a subse
quent evaluation to determine their effectiveness. 

Each truck meter is set for 20 min and then must 
be reset. The meters on Commerce Street were free 
meters and the meters on Main Street cost 5¢. The 
objective was to determine whether timing of the PUD 
activity would increase turnover and reduce the num
ber of non-PUD users in the loading zones. Using the 
meter system as a mechanism for enforcement of the 
city's loading zone time limit (also 20 min) was 
also considered a positive element of the installa
tions. The Commerce Street zone typically services 
office PUD trips whereas the Main Street zone is on 
a block dominated by small retail establishments. 

Figure 2 shows a typical installation. The meters 
were set approximately 30 ft apart, one meter per 
pole. Except for the periods between 7 and 9 a.m. 
and 4 and 6 p.m. when the curb lane becomes a traf
(ic lane, the metered loading zones are exclusively 
for vehicles loading and unloading freight. 

Commentary 

A before-and-after study was conducted at each of 
the two installations to determine their effective
ness in achieving the project objectives. Two full 
weekdays of data were collected at each location. 
Table l gives the resultant vehicle type distribu-
tions. 

In general, the after data show a slight reduc
tion in total vehicles compared to the before. It 
cannot be concluded that this is an effect of the 
meter program both because of statistical confidence 
considerations and because the before data were col
lected in late October and the after data were col
lected in December and January, slower goods move
ment periods, especially on Main Street. Therefore 
the vehicle populations served by the meters were 
essentially unaffected by the installations. Because 
the number of passenger cars (typically non-PUD ve-
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FIG URE 2 Truck meter installation. 

hicles) using the loading zones did not decrease, 
one of the main objectives of the meters was not 
accomplished. 

Table 2 gives the effect of the 20-min meter on 
average dwell time. 

The installation on Commerce Street (typically 
office PUD activity) showed a reduction in the rela
tively long average dwell times as might have been 
expected. However, totally unexpected is the in
crease in dwell time shown for the Main Street (typ
ically retail PUD activity) installation. Most of 
the after data were collected between December 16 
and 22, a principal shopping period in the retail 
areas. This may have had an impact on the character
istics of the Main Street installation. Fortunately 
this hypothesis can be checked because, in addition 
to the before-and-after data collection at the in
stallation sites, before-and-after data were also 
collected on a nonmetered loading zone on Ervay 
Street (also in the retail district). Table 3 gives 
the average dwell times at this "control" loading 
zone during the periods when before-and-after data 
were being collected for the installation sites. 

It appears that, during the after analysis in the 
retail section of the Dallas CBD, increases in dwell 
time compared to the before period was a base char
acter is tic, which probably overshadowed the impact 
of placing the meters in the Main Street loading 
zone. Therefore no conclusion can be drawn about the 
ettectiveness of the Main Street installation. 

Observations indicate that at the Commerce Street 
installation (office-related PUD activity) the meter 
spacing of 3 O ft O in. was larger than necessary 
and, as a result, irregular parking patterns (not 
organized about the meters) ensued (Figure 3). This 
irregular pattern was no different than what might 
have been expected had no meters been installed in 
that loading zone. Observations at the Main Street 
installation showed a more regular parking pattern: 
however, the demand for that loading zone was sub
stantially less than at Commerce Street and the zone 
was greatly underused in the afternoon. 

To address the difficulty of accommodating var
ious sized PUD vehicles in a regular pattern, it is 
suggested that, for any new installations of this 
type, the single-headed meter spacing of 30 ft O in. 
should be replaced with double-headed meters spaced 
45 ft 0 in. on center in an office PUD environment 
and 50 ft O in. on center in a retail PUD environ
ment (Figure 4). "Doubling up" provides a more effi
cient accommodation of the various sized vehicles 
and keeps them organized about the meters. 
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TABLE I Distribution of Vehicle Types 

Commerce St. Main St. 

Before After Before After 

No. Percentage No. Percentage No. Percentage No. Percentage 

Passenger cars 95 49 98 53 39 59 32 64 
Light trucks3 88 45 70 38 16 24 12 24 
Straight trucks 11 6 17 9 11 17 6 12 
Tractor trailers _ o_ _ o _ _ o _ _ o_ __Q_ _ o_ __Q_ _ o_ 
Total 194 100 185 100 66 100 so 100 

8Vans and panel and pickup trucks generally 20 ft 0 in. or less in length. 

TABLE 2 Average Dwell Times at Installation Sites 
(min) 

Commerce St. Main St. 

Before After Before 

Passenger cars 17.9 14.5 14.31 
Light trucks 25.0 16.7 16.3 
Straight trucks 28.9 25.3 26.4 
Tractor trailers 

TABLE 3 Average Dwell Times 
(min) at Control Site 

Evray Street 

Before After 

Passenger cars 16.8 32.2 
Light trucks 20.5 26.3 
Straight trucks 16.2 39.6 
Tractor trailers so• 200• 

3Small number of samples. 

FIGURE 3 Typical irregular parking pattern. 
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Overall, as a pilot program, the installations in 
Dallas have provided partial evidence of the be
havior of PUD vehicles under metering in the loading 
zone. What made the Commerce Street installation 
successful in terms of reduced dwell times was that 
almost all PUD drivers in the zone were servicing 
office buildings and out of close contact with their 
vehicles. On Main Street, however, with the store
front retail activity and the relatively low PUD de
mand at the installation, little or no efficiency 

would be expected, At neither installation did PUD 
drivers avoid using the zones because of the metered 
installations. Also, the meters did not appear to 
prevent unauthorized use of the loading zones by 
non-PUD vehicles. 

Summary 

The management of curb space requires recognition of 
the patterns (primarily temporal) of the competing 
users. The shared-zone concept in San Francisco is 
an excellent example of accommodating the traffic, 
freight, and shopper activity of a typical downtown 
arterial (Figure 5). The concept of the traditional 
all-day loading zone within retail sections of the 
CBD is difficult to justify, especially because the 
PUD demand falls off rapidly after 12 noon. In Dal
las, where one loading zone was quite active, the 
installation of meters proved an effective manage
ment tool. However, where a loading zone is used 
actively only during a portion of the day, the most 
effective management tool would be to free the space 
to all users on a demand-response basis. Therefore 
installing truck meters in such a loading zone is 
not recommended. 

CENTRAL AREA FREIGHT FACILITIES 

The most practical long-term planning approach to 
minimize freight loading conflicts with traffic on 
the arterial system is to physically separate these 
operations where possible. Because most central area 
generators tend to be quite small, an aggressive 
planning approach to provide off-street loading 
docks in new buildings will only partly address the 
issue. Three examples of physical separation for 
loading and unloading of freight, which have been 
implemented and which may have wider applications, 
are presented. These are in Dallas; Rochester i and 
New York and Brooklyn, New York. 

Thanksgiving Square Truck Terminal--Dall.as, Texas 

Dallas' 1969 Master Plan calls for, among other 
things, underground truck traffic connected to stra
tegically located terminal facilities that, in turn, 
are connected to various buildings. One of the com
ponents of the plan is the Thanksgiving Square Truck 
Terminal (also known as the Bullington Truck Ter
minal) that was constructed and opened for operation 
in May 1977 (Figure 6). The land for the facility 
was donated by a pr iv ate foundation and the surface 
level has a park, a chapel, and elaborate pedestrian 
facilities. The underground truck terminal serves a 
projected 5 million square feet of office buildings 
surrounding it with "finger" passageways leading 
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FIGURE 4 Recommended layout for loading zone metering. 
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FIGURE 5 Typical peaking of curb space use. 
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from the facility. Selected characteristics of the 
facility are 

• Forty-three truck bays; 
•Operates 6 a.m. to 6 p.m., weekdays; 
• Capacity of BOO deliveries per day; 
• Annual operating cost in 19BO of $96,000; and 
• Street access via a two-way, 24-ft ramp. 

Each arriving vehicle is assigned to a position 
number by a dispatcher as the vehicle enters. The 
dispatcher keeps track (via a display board) of po
sition occupancy and typically assigns a truck to a 
position as close to the destination building as 
possible. 

Commentary 

There is little doubt that the truck demand (700 to 
BOO truck trips per day) associated with 5 million 
square feet in different buildings would cause sig
nificant disruption to surface traffic and pedes
trians in this concentrated area of downtown Dallas. 
For an estimated average service time of 30 min per 
delivery, the facility accommodates 350 to 400 truck 
space hours per day. The absolute benefit of the 
project for surface traffic operations is difficult 
to measure because there is no "before" condition. 
If it is assumed that, with a capacity of BOO oper
ations per day for 250 days annually, the facility 
has an operating cost of approximately 50 cents per 
operation, which is borne entirely by the buildings 
being served. Furthermore, the buildings connected 
to the facility now have an area at least the size 
of the truck terminal (47 ,000 ft 2 ) available for 
rental because they are not required to have their 
own off-street facility, which translates conserva
tively into a minimum of $1.0 million of additional 
annual rental revenues for these buildings, or ten 
times the operating cost of the facility. As such, 
the road-user benefits accrued by the project--and 
they are substantial--are being achieved at no in
cremental cost, a remarkable achievement. 

The principal lesson of the facility is that a 
shared off-street facility for large office build
ings is feasible. The facility has physical connec
tions to each existing and future building site and 
all connections run under the adjacent street sys
tem. The facility could just as well have been in 
the basement of a new building (instead of the 
"basement" of a park) and would have operated in a 
similar manner (except for the structural configura
tion and size of the internal columns). The point 
here is that new large buildings, many of them pub
lic, are routinely constructed in the central area 
and the opportunity to provide much needed off
street truck spaces is not seized. 

New shared facilities do not have to be of the 
scale of Thanksgiving Square. However, many build
ings adjacent to a redevelopment site that do not 
have adequate off-street parking facilities and ad
jacent buildings on principal arteries are the es
sential signals that should trigger consideration of 
opportunities for shared off-street loading facil
ities. 

Underground Truck Road in Rochester 

The Underground Truck Road is a subgrade truck tun
nel serving the central core of downtown Rochester, 
New York. It consists of five segments built at dif
ferent times (_!) • Excavation for the Underground 
Truck Road began in 1959 and the midtown section was 
opened in 1961. The tunnel was constructed origi-
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nally to serve Midtown Plaza, America's first and 
largest downtown shopping center and office-hotel 
building development under one roof (a 7 1/2 acre 
site, more than a million square feet of retail 
space). 

The total length of the existing truck tunnel is 
approximately 1,440 ft. The width of the tunnel 
varies from 24 to 30 ft. Two T-intersections at the 
subgrade Cortland Street limit the use of the truck 
tunnel for the largest semitrailers. There are two 
signals controlling traffic in the tunnel. There is 
only one street level access to the tunnel, with 
divided up and down ramps. 

There are more than 30 truck loading docks of 
different types and heights in the different sec
tions along the road and there are only three desig
nated parking places for service vehicles. Many of 
the loading areas are behind closed overhead garage 
doors that enclose either the entire area or just 
the end of the dock. 

The downtown truck tunnel serves two major func
tions: freight pickup and delivery and vehicular 
access to underground parking facilities. The tunnel 
provides freight service to more than 40 businesses 
including two major department stores, a hotel, and 
a restaurant. More than 700 vehicles were counted 
entering and leaving the tunnel between 6:30 a.m. 
and B:45 p.m. one day in July 19Bl. Of that number, 
375 were automobiles. The following table gives the 
breakdown: 

Commentary 

Vehi cle Type 
Automobiles 
Light trucks 
Medium trucks 
Tractor trailers 

Vehicles in/ 
out of Tunnel 
375 
194 
12B 

19 

The Underground Truck Road is a valuable asset to 
downtown Rochester and a vital link in its pickup 
and delivery transportation system of alleys, 
ground-level off-street loading docks, and under
ground loading docks. With approximately 400 PUD 
vehicles (trucks and automobiles) using the facility 
in the typically slow goods movement month of July, 
this is one of the most heavily used central area 
facilities in the United States. Unlike Dallas, 
Rochester does not appear to have an official master 
plan that supports the underground truck distribu
tion concept. However, at each opportunity, the 
tunnel is extended. With its current length of just 
over 1/4 mi, significant reductions in surface traf
fic vehicle-miles of travel are accruing to the 
arterial system, thereby benefiting traffic flow as 
well as pedestrians. 

The security benefits of this system are also 
identified as a principal attribute. A major bank as 
well as consumer freight movements are involved in 
this PUD process. Several receivers use shutters to 
close themselves off from the tunnel, sometime with 
a truck at the dock. Rochester also has harsh winter 
months and a major underground PUD component pro
vides measurable benefits in time and convenience of 
goods transfer. 

Livingston-Bond Garaqe and Remote Dock 

Whereas the previously discussed facilities are for 
shared use, the facility discussed in this section 
is for a single user. A large department store in 
downtown Brooklyn needed to expand its off-street 
facilities significantly and to free large numbers 
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of vehicles queued on-street at the present off
street docks (5). Simultaneously, a new municipal 
parking garage -was being constructed on the other 
side of the street (Livingston Street, an arterial). 
The New York City Department of City Planning and 
representatives of the department store concluded an 
arrangement whereby the city of New York would build 
a remote off-street loading facility in a portion of 
the garage and then lease that portion to the user 
on a long-term basis. Figure 7 shows the facility. 

The freight component of the garage has seven 
berths of varied dimensions. Delivered freight is 
unloaded at the dock and transferred to a tow-line 
dolly system (continuous cable in the floor) that 
moves down a ramp (about 10 percent grade) under the 
garage (Figure 7), under Livingston Street, and into 
the basement of the receiving facility where it is 
loaded into a freight elevator. The empty dolly then 
returns on the tow-line directly to the dock of the 
remote facility. 

ach•rm••horn .. , ... 

·~ 
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COMMENTARY 

The remote facility is unique in character and oper
ationally sound. The facility has expanded the re
ceiving capacity of the department store to a desir
able (actually excessive) level. The tow-line has 
the capacity to move more than 100,000 lb of freight 
per hour, or about that generated by continuous un
loading operation at a 12-berth facility. Because 
the tow-line is on ramps for a portion of its 
length, the dollies cannot handle extremely heavy 
items. One option might have been to use a freight 
elevator at dockside to transfer the loaded dolly to 
the basement level and then to use the tow-line to 
transfer the dollies to the destination. 

The implementation and successful use of a remote 
loading facility open applications for future con
sideration. The concept is to provide off-street 
loading space in a new facility in order to reduce 
or eliminate curbside freight activity on the ar-

.! ~ L-IL____,"-----r~-.-'L-.A<.--i~~ 

FIGURE 7 Livingston-Bond garage. 
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terial system at a problem location. The application 
of the concept to a central area department store 
appears to be the most reasonable one. Central area 
department stores are strong traffic generators, are 
generally fairly old, have antiquated handling fa
cilities and therefore use curbside loading for much 
of their freight, and are usually located on the 
arterial system. 

Parking garages are constructed to supplement 
automobile parking at the curbside. Spatial separa
tion of trucks from the curbside appears to be a 
logical extension of this principle. The reuse of a 
portion of an existing parking facility for freight 
distribution is one of a battery of measures avail
able to transportation engineers as this example 
exhibits. 

OFF-STREET ZONING AND LOADING REQUIREMENTS 

The implementation of off-street loading facilities 
in new buildings typically follows the requirements 
set forth in a municipality's zoning ordinance. The 
zoning stipulates how many berths are required in a 
new building as a function of building size and use. 
Zoning will usually also stipulate the required di
mensions of the off-street area; however, it will 
not stipulate how the area should be managed after 
construction. Most ordinances do not require that 
the spaces be at a dock, but only that they be off
street (in the building's parking lot or garage) and 
on the building's premises. 

Zoning requirements for off-street loading facil
ities are not new. Most cities have such require
ments. However, findings from previous research ef
forts show that these requirements have evolved from 
secondary source material not from independent in
vestigations by the municipalities. The examples in 
this section focus on office buildings and the cases 
presented come from Dallas, Calgary, and Ottawa. The 
Dallas example presents new concepts in ordinance 
development; the Calgary example treats different 
components of FUD operations in a unique manner. The 
Ottawa example, although not directly related to 
zoning, was a case study of implementing central 
receiving and shipping in an existing office 
building. 

Dallas Zoning Ordinance 

Off-street zoning revisions began in 1974 with a re
view (6) of off-street ordinances from other cities 
in the- United States that showed, as suspected, that 
Dallas had one of the lowest off-street loading re
quirements in its central area (7). The acknowledged 
problems with the ordinance were somewhat reduced 
because most developers exceeded the ordinance re
quirements in providing off-street facilities. The 
unacceptable likelihood of trucks loading and un
loading in front of their buildings, it is under
stood, motivated developers to increase facilities. 

Several years passed before additional work was 
conducted to actually revise the ordinance. In 1979 
loading and unloading counts at critical locations 
were taken to verify demand estimates for various 
land uses and to quantify the deficiencies in exist
ing buildings. Table 4 gives these deficiencies be
tween the maximum number of FUD operations in the 
critical hour and the capacity of the existing off
street loading facilities. The deficiencies varied 
considerably among large buildings. 

The concept of the new ordinance is the provision 
of loading space necessary to fully accommodate 
peak-hour demand at a site. The draft ordinance was 
reviewed by a city council-appointed advisory com-
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TABLE 4 Loading Deficiencies in Peak Hour (7) 

Peak Hour Stops 

Defi-
Block No. Description Supply Demand ciency 

63E (I) Federal building 21 47 30 
75 (2) LTV-Dresser building 26 32 6 
76 & 76Y2 (3) Kirby building 67 72 5 
223Y2 (4) Dallas Times Herald garage 11 12 1 
232 (5) Sanger-Harris 46 67 23 
107 (6) Joske's block 46 71 25 
243 (7) Crow building 44 49 5 
247 (8) 2001 Bryan 40 47 7 
257 /258 (9) Plaza of the Americas 18 73 55 
478 (10) Dallas Centre 15 26 11 

mittee, as well as by the major downtown developers. 
Several severe objections were recorded by the de
velopers because of the increases in the new ordi
nance. Face-to-face meetings and discussions fol
lowed in which both sides adjusted their positions. 
As an example, the demand estimate used for office 
buildings was found to be about 15 percent too high, 
and the requirement for accommodating 100 percent of 
peak-hour demand in off-street facilities was modi
fied to include a provision that curbside loading 
zones, where available, could substitute for a por
tion of the off-street requirement. 

Figure 8 graphically shows the new ordinance re
quirements in terms of number of off-street loading 
spaces and Tables 5 and 6 give the size distribution 
and location of these spaces. It is to be noted 
that, in Table 5, emphasis is placed on maximizing 
space available to developers by tailoring the size 
of the spaces to the inventoried vehicle-type char
acteristics loading at each land use. The data in 
Table 6 indicate that where curb space is available 
for a conveniently placed loading zone, up to 40 
percent of the ordinance requirements can be placed 
on-street for the largest generators. 

Commentary 

The ordinance developed in Dallas addresses the con
cept of accommodating peak FUD operations (over a 
60-min period) at the generator. For the vast major
ity of these generators, this accommodation is off
street. The use of the on-street complement (if 
available) for the largest generators to satisfy the 
ordinance is unique among u.s. cities. The combined 
off-street and on-street loading requirements 
address the differences between buildings in the 
center of the core (presumably there would be little 
or no side-street curb space available) versus 
buildings at the fringes (or outside) of the core 
where curb space is more readily available for load
ing zone use. 

The ordinance significantly downgrades the im
portance of the tractor trailer (55 ft O in. vehi
cle) in off-street loading. Most studies typically 
show 2 to 3 percent tractor trailers in downtown FUD 
operations, with department stores having the high
est percentages (5 to 6 percent). The ability to 
eliminate off-street loading facilities for vehicles 
longer than 35 ft 0 in. makes it possible to jus
tify (to developers) the increase in the total num
ber of off-street spaces with little or no change in 
square footage allocation to the loading and unload
ing function. It would appear, however, that the ex
plicit write-off of tractor trailer facilities in 
the commercial and industrial land use category 
would be inappropriate for non-CBD facilities and 
potential users of the Dallas model should adjust 
the requirements to accommodate some large vehicles. 
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FIG URE 8 Dallas ordinance requirements. 

TABLE 5 Loading Space Size Distribution for Various 
Land Uses 

Percentage of Space Sizes 

Land Use Category 55 ft 35 ft 20 to 25 ft 

Office 40 Balance 
Retail and personul survices Balance 
Retail, if over 60,000 ft2 25 25 Balance 
Commercial industrial 40 Balance 
Hotel or motel 1 space 75 Balance 
Food and beverage services 40 Balance 

TADLE 6 Options to Satisfy Off-Street 
Loading Space Requirements 

No. of Minimum Maximum 
Required Spaces Off-Street On-Street 

6 6 0 
7 6 1 
8 6 2 
9 6 3 
10 or more 60 percent 40 percent 

Calgary CBD Off ice Build i nq Requ irements 

This project developed a detailed statistical back
ground on PUD operations at office buildings, with a 
special focus on the emergence of courier services 
in the CBD. The output of this project was the de
velopment of loading requirements for Calgary off ice 
buildings and the incorporation of these require
ments into the city's by-laws (H. Ho and J. Morrall, 
Freight Facilities for Central Business District 
Office Buildings, internal paper provided by Trans
port Canada, 1981). 

As in Dallas, a detailed inventory of PUD oper
ations was undertaken at selected CBD office build
ings in 1978 and 1979. The inventory included ve
hicle arrivals, type, service times, a survey of 
building managers, and a building loading facilities 
inventory. A major difference in this Calgary proj
ect was that the then by-law requirements were per
ceived to be too severe by developers, and few if 
any office buildings met the requirements (Figure 
9). For example, !-million-square-feet office build
ings would require about 23 loading spaces (compared 
to 10 in the new Dallas ordinance). 

The project calibrated detailed arr iv al time and 
service time statistical distributions for office 
buildings for the 9 a .m. to 12 noon period. This 
represented the period when PUD operations were 
highest and during which the developed by-law re
vision would be applicable. 

The calibrated exponential service-time distribu
tions are unique for each type of operation: 

Trucks and Delivery Vehicles 

P (g ~ s) e-0.03635, n = 1.207, µ 27.6 min 

Courier Vehicles 

P(g ~ s) = e-0.10205, n = 3,065, µ 9.8 min 

Service Vehicles 

P(g ~ s) = e-0.02075, n = 118, µ = 48.31 min 

where P(g > s) is probability of a service time 
greater than or equal to s, n is number of observa
tions, and µ is the mean service time. 

The loading standards derived from the analytical 
representation of demand (9 a.m. to 12 noon) and 
service are based on full accommodation (zero queue) 
for the average 180-min demand of each vehicle type. 
The demand from 9 a .m. to 12 noon is somewhat less 
than the peak-hour demand and, as such, the stan
dards, as implemented , imply some queues in the peak 
hour. Table 7 gives these off-street standards. It 
is noted in Table 7 that the recommendation is to 
also accommodate courier and service vehicles with 
off-street parking spaces. 

Commenta ry 

Under the new guidelines, a new 800,000-ft 2 office 
building in Calgary would be required to have 10 PUD 
loading spaces versus 8 in Dallas. It would appear 
that there are some discrepancies because the Dallas 
standard is designed for full accommodation in the 
peak hour and the Calgary standard for accommodating 
an average arrival rate over a 3-hr period. An inde
pendent study by the author that determined off
street loading requirements on the basis of minimal 
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FIGURE 9 Existing loading spaces in Calgary CBD major office buildings. 

TABLE 7 Recommended Freight Requirements for CBD 
Office Buildings in Calgary 

Minimum No. of Minimum No. of Parking 
Loading Spaces Spaces Required for 

Range of Total Required for 
Gross Floor Area Trucks and Courier Service 
(m2) Delivery Vehicles Vehicles Vehicles 

10 000 - 14 999 4 2 I 
15000-19999 5 3 2 
20 000 - 27 999 6 4 3 
28 000 - 39 999 7 5 4 
40 000 - 49 999 8 6 4 
50 000 - 64 999 9 7 5 
65 000 - 79 999 10 7 5 
80 000 - 94 999 II 8 5 
95 000- 109 999 12 9 6 
110 000 or more Additional one for Additional Additional 

every 15 000 m2 one for one for 
or fraction every every 
thereof 17 000 m2 47 000 m2 

or fraction or fraction 
thereof thereof 

Note: I m 2 =approximately 10.8 ft.2 

peak-period queuing found that seven berths would be 
appropriate. It therefore appears that the Calgary 
requirements may still be somewhat excessive. It is 
noted here that the previous by-laws in Calgary 
would require about 16 PUD spaces and thus the rec
ommended changes do more accurately represent facil
ity needs. 

The concept of accommodating couriers and service 
vehicles is noveli this appears to be the first in
stance in which inclusion of nonloading vehicles is 
recommended for by-law revision. The provision of 
separate courier space must be considered on a city
by-city basis. As an example, in San Francisco a 
substantial portion of courier traffic at office 
buildings moves by bicycle. In New York bicycles, 
transit, and walking account for much of the courier 
traffic. 

The provision of separate space for service vehi
cles has been supported by most researchers involved 
in freight and services transportation. It is diffi
cult for service vehicles to find parking in the 
CBD. Most loading time restrictions are shorter than 
the average dwell time of a service vehicle and most 
vans and light trucks, commonly used for service, 
cannot be accommodated in garages due to headroom 

restrictions and insurance limitations. However, as 
in the case of courier vehicles, individual cities 
have different needs for service vehicle accommoda
tion. In the densest cities, such as New York, Chi
cago, San Francisco, Philadelphia, and Dallas, many 
service trips can be provided by walking between 
destinations where electrical, telephone, or light 
maintenance functions are being performed. In cities 
with spread-out central areas, such as Phoenix, Los 
Angeles, and to some degree Seattle and Washington, 
D.C., transportation by vehicle between destinations 
is essential. In reviewing the criteria developed 
for service vehicle accommodation in Calgary, poten
tial users should consider these ideal needs and 
tailor the necessary accommodating facilities on the 
basis of city characteristics, current and future 
use of curb space, expected developer cost, and 
other location and project characteristics. 

Ottawa Receiver Consolidation Demonstration 

This third example, from Ottawa, Canada, in 1977-
1978, was designed as a demonstration project to 
evaluate the effectiveness of implementing central 
receiving in a multi tenant office building (!!,). The 
objective was to reduce the temporal aspects of the 
pickup or delivery thereby improving curb space use, 
reducing carrier costs, reducing local traffic con
gestion, and improving air quality. 

The demonstration project was conducted during a 
period of 6 months and involved having a desk and 
space in the lobby, two per sons working 10 hr per 
day each, two telephone lines, and a secure storage 
room to hold freight overnight. The selected office 
building had multitenant occupancy and was just over 
100,000 ft 2 in size. The project involved substan
tial amounts of data collection needed for before
and-after analysis of PUD dwell time, curb space 
use, traffic flow speed, and engine idling. In addi
tion, attitudinal surveys of tenants and carriers 
were conducted after the experiment. It should be 
noted that the use of consolidated receiving in the 
demonstration building was completely voluntary on 
the part of the tenants and several chose not to 
participate. 

In general, the experiment proved its point by 
reducing somewhat dwell times for shipments going 
through central receiving. The number of samples 
collected was limited in the after data and there-



50 

fore statistical significance cannot be proven at 
the 95 percent confidence level. Table 8 gives a 
sununary of the dwell time analysis. Of particular 
note here is the uncharacteristically short "before" 
dwell times for PUD operation at this building. This 
is partly explained by the small size of the build
ing, which may prove to have been too small a build
ing for which to achieve appreciable benefits. An
other contribution to short dwell time may be an 
inordinate number of courier vehicles (typical of 
office buildings) • 

TABLE 8 Dwell Time Effects of Receiver Consolidation 

Front of Building Upstreet/Downstreet 

After After 
After Not After Not 

Before Using Using Before Using Using 

Passenger cars 
Observations 79 8 63 18 5 18 
Mean 6.4 5.3 5.9 4.4 4.8 6.4 
Standard deviation 5.3 4.9 3.6 2.0 4.7 3.6 

Light trucks, vans 
Observations 72 13 38 25 7 47 
Mean 8.4 7.3 7.6 7.6 7.7 8.2 
Standard deviation 7 .0 3.9 5.5 3.7 4.0 6.4 

Heavy trucks 
Observations 37 JO 2 1 12 2 14 
Mean 8. 1 8.9 7.6 8.8 5.5 8.5 
Standard deviation 6.5 7. 1 5. 3 7.7 0.7 3.8 

The study notes that where internal time benefits 
were achieved, drivers tended to use up this savings 
in inefficiencies external to the building. As a 
result of the relatively minor impacts on dwell 
time, the parking benefits were not definable. The 
total accumulation of PUD vehicles at any one time 
was slightly reduced, but even this benefit was not 
statistically validated. Further, the results of the 
before-and-after traffic speed analysis als o show no 
statistical change attributable to the demonstra
tion. The before-and-after analysis of the PUD vehi
cles that were left with their engines running for 
all or a portion of the time showed a significant 
decrease. However, the before study was conducted in 
November and the after study in June, and this is 
expected to be the explaining factor for this phe
nomenon. 

Several interesting findings were generated from 
the attitudinal survey, especially of carriers and 
tenants. Detailed survey findings are available 
clccwhcrc (7). Carriers viewed the •Y•tem posi
tivelyi howev er, they have no influence in a system 
in which the tenant decides whether or not to par
ticipate. The tenants do not appear enthusiastic 
about the concept nor are developers. When cost was 
asked about, no group volunteered resources although 
the most popular response related to developer fi
nancing of any centralized operation. 

Commentary 

Over a ll, the experiment to provide a small office 
building with consolidated receiving and shipping 
cannot be viewed as a success in achieving the 
stated objectives. That only a minor number of ten
ants volunteered to be in the program was an indi
cator of the relative disinterest. It might have 
been interesting if the attitudinal survey had so
licited responses about reasons for volunteering or 
not volunteering to be part of the system. It can 
only be assumed that the tenants who did not volun
teer considered the system to be an erosion of the 
quality (increased time) of good access. 
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The preliminary nature of the results of the 
after study shows that, although hypothesized dwell 
time benefits are generally achievable, they are not 
realized because of average increases in external 
driver inefficiencies. If the building selected for 
the experiment had had loading docks, it could be 
hypothesized that the efficiencies gained with con
solidated receiving would have resulted in sizable 
overall decreases in dwell time because drivers 
would have stayed at the dock and would usually have 
been monitored. 

Only limited practical application is seen by 
this author for consolidated freight transfer in 
multitenant office buildings. Some characteristics 
of the ideal build i ng for instituting centralized 
receiving are minimum size of 500,000 ft 2 , poor 
elevator service (passenger and freight) , problems 
with freight security, overused loading docks, and 
location in a street environment with little or no 
available curb space. The system cost would be borne 
by the building owner and the facility staf fed by 
building personnel. Even under these ideal condi
tions, the final effectiveness of such a system 
would not be guaranteed. 

Summary 

This section has provided an overview of office 
building freight characteristics, problems, and pos
sible solutions. As central areas of cities become 
increasingly service oriented, the rapid movement of 
small packages will increase in dominance. Two sce
narios can be constructed for the future of this 
trend. The first scenario is the ever-increasingl y 
large numbers of courier vehicles moving about the 
central area with small packages and documents. The 
second scenario is the emergence of technology in 
telecommunications that would be adapted to the 
"movement" of much of the currently transferred 
freight at office buildings. Characteristically, 
these scenarios are diametrically opposite and can
not easily be planned for simultaneously. 

As municipalities try to come to grips with cen
tral area movement of freight, the recognition of 
the growth in service vehicles must be translated 
into the planning process. Offices (and other land 
uses for that matter) will continue to have more 
equipment (communications, computers, and so forth) 
that require specialized servicing. A casual walk 
through the central areas of larger cities will 
point out the significant presence of service vehi
cles at curb side and parked in off-street loading 
areas where permitted. 

SUMMARY 

In this paper an outline of examples of actions 
taken by municipalities to plan for and better man
age freight transportation as a component of overall 
urban transportation has been presented. The number 
of actions available for presentation was limited by 
the real lack of overall consideration of freight 
transportation by most municipalities. New ideas 
were difficult to come by. Of particular note is the 
lack of any action in the traffic engineering and 
arterial management area, which presumably has the 
most impact on urban transportation. In the area of 
land use planning, certain municipalities, Chicago 
a s the prime example, have taken actions to improve 
truck terminal access as well as terminal location 
planning. The only example of sidewalk management 
was found in the New York garment center where sign
posts are being eliminated to facilitate freight 
movement and building transfer. No municipality was 
found to have any program to supervise off-street 
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loading facilities to ensure that these facilities 
are being used for their intended purpose. This has 
been a problem for some time. 

The role of urban goods movement, already 
accounting for one-half of the nation's truck trans
portation bill, is expected to increase in the de
cades ahead. The concept of centralized manufactur
ing has been eroding as small automated plants 
located near the consuming market are proving to be 
a more cost-effective alternative to ever-increasing 
over-the-road transportation and distribution costs. 
In addition, the concept of zero inventory ("just
in-time") is expected to also increase in popularity 
in small establishments (manufacturing and retail 
alike) thereby placing more importance on the move
ment of decreasing shipment sizes. 

The eight examples presented in this paper serve 
to identify some ideas and options for municipal 
goods movement project development. Because new 
goods movement projects are few, evidence of suc
cessful and unsuccessful techniques is needed and 
serves to improve the effectiveness of new projects. 
It is hoped that this paper satisfies a portion of 
these information-sharing needs. 
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Directions for Urban Freight Transport 

Research in Australia 

K. W. OGDEN and D. P. BOWYER 

ABSTRACT 

Some results are reported of a project undertaken to (a) assess the need for 
further research in freight in Australia, (b) formulate research project state
ments and identify costs and benefits of such projects, and (c) develop recom
mendations for further research. The procedures used, which were found to be an 
effective way of identifying research needs and formulating research priorities 
and project statements, are documented. The findings of the study are also sum
marized. 

Research in urban freight in Australia has been sus
tained at a relatively low level in recent years 
(1). In this sense, it mirrors the situation in 
N~rth America (2) and Europe (3). 

The value of undertaking urban freight research 
has sometimes been questioned in Australia, as it 
has in the United States (4). It is sometimes argued 
that there is little that - can be done to influence 
freight activities, that there is no political or 
public pressure to tackle freight issues, and that 
there are few international precedents indicating 

"successful" freight research. The essential point 
that these arguments reflect is that there is uncer
tainty about the value of further freight research. 

In the recognition that such uncertainty exists, 
the Australian Road Research Board (ARRB), together 
with the Transport Group in the Department of Civil 
Engineering at Monash University, recently conducted 
a study with the broad aim of assessing the desir
ability of further road freight transport system re
search and the likely payoffs from such research. 
The specific aims of this study were to 




