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Introduction

Since World War Two, cities in the United States have been rapidly 
expanding in size and population, along with the social, political, and 

economic institutions that produce and maintain them. At the same 

time, residential development has typically grown horizontally out from 

central cities. Actually almost everyone benefits from street 

improvements that are functionally adequate, durable. The homeowners 

want streets that are safe and functional and provide an attractive 

residential environment.

After World War Two, a home on an unpaved street presented a poor 

public image for its owner in the United States. In some areas, wide 

residential street pavements became prestige symbols for individuals, 

neighborhood, or even entire communities. Residential communities 

have been expanding since cities' development. As a result, a series of 

problems have grown up in both new and old residential communities. 

The residential street pattern planning attracts too much traffic through 

it, which may threat on the safety of residents and influence the 

residential environment. Because of the increasing amount of vehicles, 

parking becomes more difficult. Some cars have to be parked on the side 

of the street which is not designed for car parking, making the street 

even more crowded. Along with the development of residential 

communities, the conflict between traffic and residents has become more 

and more serious. In some areas, pedestrians and bicyclists have to



share the street with vehicles. The safety of pedestrians and bicyclists is 

threatened by the increasing traffic. Vehicle speed is another problem 
residents have to face. Residents complain that they are bothered by the 

vehicles through their areas with a high speed and noise from vehicles.

To solve these problems, we should focus on both planning system and 

design considerations of residential streets.

In the past, residential streets were mistakenly viewed as fulfilling only 

two functions: providing access and conveying traffic. It was often 

forgotten that residential streets become part of the neighborhood and 

are eventually used for a variety of purposes for which they were not 

designed. Residential streets provide direct auto access for the occupant 

to his home; they carry traffic past his home; they provide a visual 

setting, a meeting place for the residents, a play area for the children, 

etc. In most cities today, streets are used as utility rights-of-way for 

underground transport of water sewage, gas, and sometimes steam, 

electricity, telephone and cable television lines.

As a developing country, Chinese economics’ growth rate has been up to 

10% in the past 5 years. The quickly increasing economy and the world's 

largest population (1.1 billion) have brought a series of problems in 

China’s cities, because more than 70% Chinese live in cities. Developing 

in an unplanned manner, the cities are unbalanced between residents 

and facilities, such as streets...... Most of Chinese cities now are still in

the process of urbanization. Everywhere, the cities are congested and



full of people. The situation of residential streets in China is much 

different from that in the United States, which is influenced by both 

Chinese traditional self-sufficiency and unplanned manner. The bicycle 

is the main transportation tool in China’s cities instead of vehicles. But 

the quickly increasing number of vehicles is also an important factor on 

residential street design.

China is now in a race to become modem. The residential streets in 

China have their own characters because of the living style of Chinese. 

The residential streets are the reaction for the living style, so they should 

not be the same as that in the United States. Cities in the United States 

are obviously ahead of Chinese cities on urbanization. China has a great 

opportunity to observe the result of the urbanization in United States 

and avoid the conflict which happened in the United States to provide a 

beautiful and safe neighborhood environment for Chinese.



CHAPTER ONE:

THE CLASSIFICATION AND 

DEVELOPMENT OF 

RESIDENTIAL STREETS

1. Residential street 

classification

2. The development of 

residential streets

3. Residential street 

alignment



Residential street classification

Residential street classification decisions should be responsive to the 

amount and kind of traffic a street must serve — which is related to 

the number and kind of living units served, their spacing, and the 

transportation habits of the occupants. Residential street 

classification is based on width of pavement, function and traffic 

densities. There are three different classifications of residential 

street.

I. Function— major residential street and minor residential street

— Minor residential street

The main purpose of minor residential streets is to provide access to 

dwellings. It is for the use of purely local traffic. These streets 

include cul-de-sac and loops.

The cul-de-sac is a short closed, or dead-end street, with a circular or 

hammer-shaped end. It is intended to provide a convenient and 

simple access street for residential project. The loop allows 

continuous traffic circulation without turns and discourages through 

traffic.

— Major residential street

The functions of a  major residential street are: a. to connect 

residential streets with arterial routes; b. to collect traffic from minor

1



I

I . . -

I streets and channel it into arterial routes; c. to give access to abutting

property and neighborhood center. A two lanes roadway is desirable 

on major streets. The layout of major streets should anticipate the 

traffic requirements of future extensions to the development.

2. Width o f pavement— Collector, Subcollector, Access

— Collector street

A roadway width of thirty-six feet is recommended as sufficient for 

collector street. It allows for two traffic lanes plus curb parking. The 

collector carries relatively high traffic volumes and conveys traffic 

from arterial streets to lower-order streets. Its function is to promote 

the free flow of traffic. The collector's secondary function is to serve 

abutting land uses. A collector street may also accommodate public 

transit such as buses.

2



Collector street (photo copied from  “ Residential Streets”, Figure 2-3)

— Subcollector

The general width for subcollector street is twenty-six foot. The 

twenty-six foot width of roadway allows for two lanes of traffic, leaving 

space for occasional parking or standing on one side of the street. The 

subcollector provides passage to access streets and conveys traffic to 

collectors. Like the access street, the subcollector provides frontage 

and access to residential lots but also carries some through traffic to 

lower-order streets. It is a relatively low-volume street.

Subcollector street ( photo copied from  “ Residential S treets” Figure 2-4) 

— Access Street

3



A 22- or 24-foot-wide pavem ent is adequate for access street. The 

width includes two moving lanes and occasional parking on one side of 

the street. A few more feet wide of access street does not increase 

capacity b u t permits a wide moving lane tha t encourages higher-speed 

driving. The access street is designed to conduct traffic between 

dwelling un its and higher-order streets. As the lowest-order street in 

the hierarchy, the access street usually carries no through traffic and 

includes short streets, cul-de-sacs, and courts. Access streets serve 

only a few dwelling units and provides a quiet, low-traffic environment.

Access street (photo copied from  “Residential streets,,Jigure 2-5)

3. Traffic Densities -  Place, Lane, Subcollector, Collector, Arterial 

The streets can also be classified by ADT (Average Daily Traffic) — the 

average total num ber of vehicles on a typical day. A general 

classification by ADT could be described as follows:

( Source from: ULI, ASCE, NAHB, Residential streets: objectives, principles & design  

considerations, p25 )

4



—  P1.3.C6—ADT(O-IOO)

Place could be a short street, cul-de-sac, or court. The primary 

purpose of a place is to conduct traffic to and from dwelling units to 

other streets within the hierarchy of streets. Usually a place is a dead

end street with no through-traffic and limited on-street parking.

— Lane—ADT(75-350)

Lane may be a short street, cul-de-sac, or court, or a street with 

branching places or lanes. The primary purpose of a lane is to conduct 

traffic to and from dwelling units to other streets within the hierarchy. 

Occasionally a lane will connect with two or three small place or lanes. 

Usually there is no through-traffic between two streets of a higher 

classification.

— Subcollector-ADT(200-1000)

Subcollector provides access to places and lanes and conducts traffic 

to an activity center or higher classification street. It may be a loop 

street connecting one collector or arterial street at two points, or a 

more or less straight street conducting traffic between collector and /  

or arterial streets.

— Collector-ADT(800-3000)

Collector streets is used to conduct traffic between major arterial 

streets and/or activity center. It is a principal traffic artery within 

residential areas and carries relatively high volume. A collector has

5



potential for sustaining minor retail or other commercial 

establishments along its route which will influence the traffic flow.

— Arterial-ADT(over 3000)

It is the major street in the hierarchy It has a high ADT and is not 

intended to be a residential street. An arterial street is recommended 

as the boundary street of the residential community. An arterial street 

provides connections with major state and interstate roadway.

Overall, the classification of access, subcollector, collector street 

system creates a framework to discuss the design consideration of 

residential streets.

The development of residential street

The home neighborhood is described as an integral part of a city and a 

separate residential community. The neighborhood still remains the 

basic measurement used by planners in evaluating elements linked 

with people and areas in the formulation of a comprehensive 

community plan. The organization of the neighborhood must be made 

at the time when our ideas of the local street system are crystallizing. 

Twenty percent of the area of a typical residential neighborhood is 

used for streets. In this way, it can be said that the street system is an 

important element in neighborhood planning and design.

6



Streets have been called the arteries of city life. In most cities today, 

streets are not only used for carrying traffic but also used as many 

which were not designed like a meeting place for residents, a playing 

yard for children. A neighborhood should be bounded by main traffic 

arteries, not cut by them. Local streets within the neighborhood 

should be planned to serve the needs of residential access rather than 
promoting the use of streets by through traffic. The early development 

of the residential street was a response to immediate problems. In 

the beginning of the twentieth century in the United States, streets 

began to be dominated !by vehicles. Since then, “concern about traffic 

management in neighborhoods has been part of the western planning 

experience. Much of the early thinking was focused on questions of 

design for new communities which would, by their physical structure 

and amenities, provide a superior quality of life for their residents.” 

(Institute of Transportation Engineers: Residential street design, p.5) The 

widespread use of the automobile in the twentieth century has further 

increased vehicular dominance of street space. For these, planners 

and engineers directed attention and energy toward facilitating their 

safe and convenient operation. More recently, much attention has 

been given to traffic management in established neighborhoods.

In general, there have been two design themes for residential 

neighborhoods—the "gridiron" and the curvilinear street pattern. Prior 

to the twentieth century, a system of street hierarchies was

7



considered relatively important. With the rapid growth of urban 

concentrations in the late nineteenth century, the gridiron plan 

became the preeminent form given to American cities. One 

disadvantage of a rigid adherence to rectangular street layout was that 

topography often interfered with such simple schemes. “Surveyors, 

who ignored the existence of hills in their unswerving faith in 

gridirons, sometimes laid out streets which could never be 

constructed, such as in San Francisco.” (Institute of Transportation 

Engineers: Residential street design, p.5)

As a reaction to the ubiquitous rigidity of the gridiron system, some 

communities took steps to break up the street pattern into 

neighborhood units: closing off city streets to form private 

neighborhoods. It was in the 1920s that major adverse impacts of 

automobile traffic in typical gridiron streets began to be felt. Planners 

began to define a hierarchical street pattern and differentiated 

between a high capacity street and a local, frequently curvilinear, 

residential street. “The neighborhood of the future in Ebenezer 

Howard's ‘Garden City’ is described as that: a planned neighborhood 

that combined the good qualities of urban life with the good qualities 

of rural living, but eliminated the pathological effects and dreary 

uniformity of crowded nineteenth century mass inner-city housing as 

well as unsanitary rural living conditions frequently isolated from 

educational and cultural facilities.” ( Kodtka, V Joseph: Planning residential 

subdivisions, p. 23)

8
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At the same time, Clarence Perry gave definition to the concept in 

North America. He conceived of an " investment for social 

betterm ent" and a  model of community development which, through 

the coordination of high ways, open spaces, and common facilities, 

could benefit the social aspects of neighborhood life. The most 

influential planners and architects of his time used these principles, 

including Lewis Mumford, Le Corbusier, Frank Lloyd Wright and 

Clarence Stein. The concept was relatively easy: “A neighborhood unit 

was defined with definite boundaries— in most cases major streets 

with heavy traffic. Within these 

boundaries internal streets 

gave access to an  area, housing a 

population of predetercined size."

(Institu te of T ransportation  Engineers:

Residential street design, P.8)

This physical plan was viewed as 

providing spatial order in the chaos 

of surrounding environments, both 

u rban  and natural. It also was seen 

as having high social and 

psychological significance: the unit 

provide a  clear identity in people's consciousness.

11_ _ _ _ _ _ _ _ _ _ _ 11

Local business center

Theoretical pattern o f a  neighborhood 

(photo copied fro m  “Residential 

street design” figure 2.6)

Radbum(1929) designed by Clarence Stein, was a true blueprint of
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Perry's concept. It was radically 

new in its separation of car traffic 

from pedestrian traffic. 

Overpasses and bridges enabled 

pedestrians to walk from one end 

to the other end w ithout ever 

encountering traffic.

R adbum  (Clarebce Stein) (( photo copied 

" Residential street design’’ Figure 2-5

Primary road

Distributor
road

Local road

Roads in rest 
and play areas 
or quiet road 
areas

■  ■  ■  Main path

-----------Secondary path

)  (  Bridge/tunnel

Road closing

Quiet road 
area

—-i Rest and play
— area

Hierarchical street network layout with curvilinear streets 

0{ photo copied from  “Residential street design”figure 2.9)

10



During the 1930s and 1940s, a hierarchical system of major, collector, 

and minor streets was advocated. But the disadvantages of gridiron 

networks continued to exist and even increased. Every street offered

a possible route through a neighborhood and therefore was likely to 

attract through traffic.

The location o f  superblock 

neighborhood is betw een Broadway & 

22nd ST  and  Wilmot and  Kolb, Tucson.
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In the late 1940s and early 1950s, Montclair in, New Jersey and 

Grand Rapids in Michigan became the first cities to install traffic 

diverters and convert neighborhood access streets into cul-de-sacs as 
a reaction to this state of affairs. In the 1950s and 1960s, a renewed 

attempt was made to reduce traffic on neighborhood streets and offset 

the social and fiscal costs of gridiron planning. Planners created new 

superblocks in cities as distant as Baltimore, New York, etc. This 

design of superblocks housing projects often limited automobile 

access and created pedestrian paths at their center. As an alternative 

to the superblock, some large, high-density residential developments 

in central areas have followed the Radburn principle of vertical 

separation of pedestrians and the automobile. In such developments, 

the pedestrian activity is moved to a level above that of the street 

network. Various blocks of the development are connected by 

pedestrian bridges, so that it is possible to walk from one end of the 

neighborhood to the other without having to cross any street at grade.

‘The construction of networks of urban freeways after World War Two 

had an unintended, significantly deleterious side effect on city and 

neighborhood traffic patterns in many U. S. cities. In some cases, the 

environmental qualify of neighborhoods was compromised by the 

increase of freeway— generated traffic on street designed for purely 

local access. Disenchantment with gridiron networks and the desire 

for containment resulted in irregular street patterns in new

12



subdivisions, with only one to a few points of connection to the major 
street system. A new problem appeared, however, as each subdivision 
developed a plan unrelated to those of its neighbors. With entry and 

exit points often located only along one side of the properly being 

subdivided, sequential trips were subjected to extensive circuity—in 

some cases causing bus operators to refuse to establish routes within 

the neighborhood.” (Institute of Transportation Engineers: Residential street 

design: p.l2-p.!3)

The 1950s and 1960s had brought an increasingly physical and social 

mobility. In many communities, neighborhood planning waned; 

emphasis was placed on maintaining and enhancing freedom of 

movement. Transportation planning placed emphasis on mobility.

People are very likely to be concerned about the areas close to home, 

and about helping to create healthy environments that satisfy 

residents' needs and expectations. Because local streets and their 

traffic are important elements of the urban environment, responsible 

neighborhood planners and traffic engineers must consider these 

matters and reflect these community concerns in their work.

Residential street alignment

“Decisions regarding residential street layout should result from

13



evaluation of several factors, including topography, soil and geologic 

conditions, drainage patterns and potential runoff quantities, length 

and type of streets, purpose of individual streets, and desired design 

character. Residential development should present neither an endless 

vista of traffic ways that encourage through traffic nor a spaghetti-like 

labyrinth that is irrational, incomprehensible, and confusing. The 

alignment of residential street should be functional, economical, 

aesthetical, environmental." (ASCE, ULI, NAHB: Residential streets, p.30)

Traditional grid 

with long, straight 

streets

:
• : \ f

<
;

/ <

r

z*-

X -J

In the housing boom that immediately followed World War Two in the 

United States, most new suburban development was designed along 

grids of straight streets—gridiron street pattern, a series of generally 

rectangular blocks separated by streets of equal traffic importance. 

Exponents of the grid layout acclaimed its simplicity of application and 

orderliness, its convenient arranging and numbering of houses, the 

easy identification of streets and avenues. However, the gridiron

14



pattern  was open to serious criticism. Its application to topography 

whose surface is varied by more than  a slight undulation creates 

difficulties in orientation, gradients, sewerage and traffic control. The 

straigh t lines of the grid layout lead inevitably to the use of residential 

streets by heavy through traffic in the hope of avoiding congestion on 

m ajor arteries.

Gridiron street
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As a reaction to the disadvantage of gridiron street pattern, curvilinear 

street patterns have been the predom inant style in new residential 

development. The curvilinear pattern  built up many neighborhood 

inside the residential community. It provided residents a  more rural 

or natu ra l look when they traveling down a curved roadway.

Curvilinear streets  

(photo copied from  

“Residenticd s tree ts” 

figure 2-9)

SINGLE FAWLY

The location o f Curvilinear street pattern  

neighborhood is between Tongue Verde & 

Speedw ay and Wilmot & Kolb, Tucson
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Villfcige-style development

(photo copied from “Residential streets” jigure 2-10)
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During the late 1980s, some planners began to rethink and apply the 

more traditional, linear development pattern that harks back to village 
or small-town design. One factor that may encourage the use of the 

linear, village-style street layout is the trend toward smaller lots. Both 
the linear and curvilinear layouts must still respect the street 

hierarchy to make the street system comprehensible and to reduce 

traffic accidents.

The street layout is an integral part of the success of the community in 

terms of both function and marketability of the homes built. The 

street layout determines utility installation locations, neighbors, and 

many other features. The planning of street alignment should be 

followed by these factors:

(ULI, NAHB, ASCE: Residential streets, p.34)

1. Planned layout should minimize overall length of streets.

2. A residential area should be conveniently accessible from major 

streets and highways,

3. Street planning should relate to overall community planning.

4. Street system planning should discourage through traffic on local 

residential streets.

5. Local street systems should be logical and understandable, the 

street system should be easily read by the user.

6. Traffic generators such as schools, churches, or neighborhood 

shops within residential areas should be considered in the local 

circulation pattern.

18



7. The local street system should be designed for a relatively uniform 

low volume of traffic. Collectors should be planned to accommodate 

peak periods of demand.

8. To discourage excessive speeds, streets should be designed with 

curves, changes in alignment, and short lengths. Further, streets 

should not be designed to be wider than is necessary.

9. Conflict points between pedestrians and vehicles should be 

minimized.

10. Local streets should be responsive to topography and other natural 

features from the standpoint of both economics and amenity.

19
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Vehicular access should be a key design consideration on residential 

street. Circulation for vehicles is usually required to each dewelling 

unit. At the same time, the need of bicycles and pedestrians are also 

important factors that must be included in residential street design. 

The design considerations include:

1. Widths of different streets

Decisions regarding pavement widths have significant consequence for
j-

a number of characteristics, including resultant vehicle speeds, visual 

scale, and the cost of construction and maintenance. The width of a 

street should be based upon both the volume and type of expected 

traffic and the amount of on—street parking. Designers should select 

the minimum width that will reasonably satisfy all realistic needs. A 

too wide street tends to encourage higher-speed driving.

Collector street — 36 feet wide pavement

A collector street carries most of the traffic inside neighborhoods. A 

pavement width of 36 feet is minimum width for a collector street. It 

provides two moving lanes and both sides parking. A house should not 

front on a collector street in order to avoid the multiple traffic hazards 

of street parking, automobiles entering the street from driveways, and 

children who may dart unseen into the roadway.

20
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Subcollector street — 26 feet wide pavement

A 26 feet wide pavement is the typical residential street pavement 

width in many cities. It provides either two parking lanes and a 

moving traffic lane or one parking lane and two moving lanes.

!
Access street — a 22 or 24 feet wide pavement 

A 22 or 24 feet wide pavement technically is

suitable for automobiles parking on both ^
,  „ „ p - 7 T /  / '  / '  / '  7  y r y  /' v nsides of street without impeding one-lane

vehicle moving. A 16,18 or 20 feet wide pavement is performanced in 

some access streets like cul-de-sacs, loops, but generally these 

dimensions are considered too tight. These small dimensions may be 

appropriate in some special situation: 1. adequate off-street parking,

2. climate is mild, 3. total loop length will not exceed about 500-600 

feet, 4. vehicles speeds may be around 10-15mph range.

A minimum width -10 feet is recommended for moving lane, although 

a 12-foot width is better. On low traffic street (subcollector and 

access), the width should ensure at least one unobstructed moving

2. Lane

21



lane, and parking on both sides or two moving lanes and one side „ 

parking. The collector street requires two continuous moving lanes 
and both sides parking.

A parking lane should be 8 feet wide on collector and subcollector 

streets and 6-7 feet wide on access streets. On subcollector or access 

streets where only one moving lane is allowed, the width of moving 

lane should be increased to 12 feet. (Statistics from uli, a s c e , n a h b: 

Residential streets objectives, principles & design considerations.)

3. House accessibility

There are two types of streets for people 

to reach their houses: cul-de-sac and 

loop. The loop, both entrance and exit 

connected to the subcollector street, has 

to carry traffic through the area in some 

degree. The cul-de-sac, a dead end 

street with a turnaround area at the end, 

is used extensively because it provides a quiet, low traffic 

environments, and eliminates through traffic. Because of their 

advantages, the designers prefer the cul-de-sac when accessing a 

group of houses in the new neighborhood design.

2 2



Length o f cul-de-sac
The maximum cul-de-sac length varies in 

different areas. As the street gets longer, 

properties accessible from only one direction 

become more isolated and difficult to reach, v. 

In general, traffic volume and the number of y 

housing units should be the factors that 

determine cul-de-sac length. For 50-foot wide

cul-de-sac

house lots, a cul-de-sac should be restricted to a length of 

approximately 500 feet. A cul-de-sac should accommodate a maximum 

of 20 to 25 houses. ( Statistics from  “Residential stree t design")

Width o f cul-de-sac

A  22 feet pavement width is recommended for cul-de-sacs. If the cul- 

de-sac is less than 200 feet long, a 18-20 feet width is sufficient.

Turnaround design of cul-de-sac

In determining the design of the turnaround section of a cul-de-sac, 

planners should consider both vehicle type and traffic volume. On 

most cul-de-sacs, a circular turnaround area is preferable. A T- or Y- 

shaped turnaround should be used for dead-end alleys.

The design of turnaround should consider the followings:

a. The predominant users of turnaround is the private automobile;

larger vehicles account for a small percentage of users.

2 3



b. There is a trend toward small vehicles; many small cars require a 

turning radius of only 17 feet,

c; Modem emergency vehicles require smaller turning radius than 

older vehicles.

d. School buses normally do not use cul-de-sacs.

At the same time, the designers heed to consider the special vehicle 

turning requirements for delivery trucks, snow plows, moving vans, 

i and fire trucks. Turnaround of fire track is very critical on cul-de-sac 

design. Newly developing single-family residential areas have little 

need for large equipment. Oversized tracks such as a hook and ladder 

typically do not respond to fire calls in single-family residential areas. 

Many communities are beginning to use small-sized tracks or ordinary 

tracks on which special equipment can be mounted. “New tracks 

have smaller turning radius generally in the 30-to 40-foot range. It is 

more economical to purchase tracks that fit a community's streets 

than to build all streets to meet the needs of infrequently used 

tracks.” (ASCE, NAHB, ULI: Residential streets, p.53)

Different kinds o f turnaround 

The recommended minimum radius for the 

paved area of a circular turnaround is 30 feet.

Such a radius is sufficient to accommodate 

both larger passenger cars that require a 

30-foqt radius and smaller cars that require

2 4



a much smaller turnaround area. Parking is not encouraged in this 

kind of turnaround, but it is permitted on street connected the 
turnaround. ( Statistics from “Residential streets")

An off-center turnaround create visual variety and improves turning 

ease for the drivers.

For some areas which need turnaround radius of 40 feet or greater for 

special use, the circular turnarounds with center island should be 

used. The design should provide adequate maneuver space—a 

minimum of 20 feet—around the island. The well-maintained center 

island can provide beautiful scene for neighborhood. Sometimes 

center island can be used as a parking area.

The use of T~ or Y-shaped turnarounds requires all vehicles to make a 

backing-up movement. This inconvenience can be justified if traffic 

volume on the turnaround is particularly low, as on a cul-de-sac 

serving 10 or fewer homes with driveways. The advantage of the T- or 

. Y-shaped turnarounds is their requirement for smaller paved areas.
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The recommended dimensions for the T- or Y-shaped turnaround are 

60 feet by 20 feet.

t— * ni-zOf t -----  ̂ 2 2 - ^

T-shaped turnaround Y-shaped turnaround

Another turnaround option is the auto court, which is a courtyard 

surround with parking. The area functions as a parking area but, with 

attractive landscaping and paving, can be made into a neighborhood 

amenity.

auto court

(photo copiedfrom “Residential streets”figure 2-29 a)

Another possibility is an "eyebrow" street, which is a small loop that 

functions as an access street and parking area and usually incorporates

2 6



islands.

4. Sidewalk and bicycle paths

The importance of sidewalk and bicycle paths

“With increasing emphasis on comprehensive community planning, 

sidewalks and pedestrian pathways have become an integral part of 

residential land development in many communities” ( ULI, Residential 

developm ent handbook, p i 97). Residents need pedestrian access to rubbish 

disposal, car parking, tot lots, children's play areas, laundries, bus 

stops, shop and elementary schools. Sidewalks provide not only a 

circulation network for pedestrians but can serve as a meeting place 

for neighbors and a play area for children. On the other hand, for 

bicycling safety and comfort, a certain degree of separation between
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autom obile  an d  b icyc les  i s  n ecessa ry .

“As early as 1928 planners responded to the incompatibility of 

residential activities and traffic flows by separating car traffic from 

pedestrian traffic. As we see in the Radbum Plan, designed by 

Clarence Stein, a complete separation of traffic type into fast and slow 

has been set up. The complete separation of traffic cost too much, so 

we can not see it in today’s neighborhood.” (Cooper Marcus: Housing as if  

people mattered, p.23) ,

Design consideration

Actually, sidewalks and bicycle paths are often considered as a whole 

on residential community design. The design of sidewalks and bicycle 

paths should follow by these guidelines:

1. Pedestrian access to schools, shopping, and existing or possible
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public transportation load points should be convenient.

2. Pedestrian and bicycle way alignments should have a reasonable 
relationship to foreseeable movement desires, parking, and 

community facilities, and should be safe, secure, and attractive.

3. Potential pedestrian, bicycle, and vehicular conflicts should be 

minimized.

4. Pedestrian and bicycle travel routes should be selected to have 

minimum practical change in grade (elevation) though out their 

lengths.

5. Provision of streetside walks should be a response to need rather 

than to arbitrary policy.

( ULI, ASCE, NAHB, Residential street objectives, principles, & design considerations, 

P-22)

Width o f sidewalk and bicycle paths

4 feet is the general width for the sidewalks in residential 

communities. A 5-foot sidewalk is best for collector streets. The 3 

feet 6-inch is the minimum width for the sidewalk. Sidewalk is 

necessary on collector and subcollector street. But on access street, 

sidewalk is an optional choice.

For bicycle paths, a 6- to 7- foot width is adequate for two-way traffic; 

a bicycle-only path should at least 5 feet wide, and 8 feet is ideal. In 

many cases, paths shared by bicycles and pedestrians are appropriate 

for low-volume and low-speed use, particularly if the paths loop

2 9



through a subdivision but are not used by through traffic. In most 

communities now, bicycle paths are not well designed. What we see is 

that cyclists use the sidewalk with pedestrians along the residential 

streets. But a 4-foot width sidewalk is too tight for both pedestrians 

and cyclists. A 8-10 feet width sidewalk is the minimum for cyclists 

and pedestrians.

Use o f grass strip

Grass strip is located between sidewalk and the curb. It provides the 

following benefits between sidewalk and the paved surfaces of the 

streets.

1. Children walking and playing enjoy increased safety from street 

traffic.

2. Conflicts between pedestrians and trash receptacles awaiting 

pickup at the edge of the street are eliminated by using the border for 

temporary storage.

3. The sloped transition area necessary for an appropriate driveway 

gradient is minimized by locating a major portion of the border.

4. Danger of collision between pedestrians and out-of -control vehicles 

is minimized by placement of the walk at maximum practical distance 

from the curb.

5. Conflict with storage of snow plowed off the roadway is minimized.

6. In rainy weather, pedestrians are less likely to be splashed by 

passing vehicles.

7. space is available to plant street trees.
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The grass strip is about 3- to 5- foot wide. It is necessary for collector 

street. In some areas, the width of sidewalk should be added two 

more feet without a grass strip when landscape maintenance is a 

problem.

(ULI, ASCE, NAHB, Residential streets, p l8,19)

5. Parking inside neighborhoods

In residential development the location and physical arrangement of 

parking is a crucial factor in neighborhood design in the United 

States. Parking facilities which are improperly situated and obstruct 

views, or those which are inadequate, can damage a project’s 

saleability. The factors which should be considered on parking design 

involve code requirements, cost limitations, and topography demands. 

Parking is also a function of family size and each member’ age; family 

income; population density per acre; the proximity to adequate 

schools, shopping, and public transportation; and other variables. 

Parking should be based on consumer needs on a project-by-project 

basis and not as an across—the—board requirement. On—street and 

off—street parking are the two main kinds parking in the 

neighborhoods.

On-street parking

Three options exist for providing on—street parking:
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(1) parking on one side of the street,

(2) parking on both sides of the street,

(3) parking bays.

parking bay

Parking bay inside Dorado Country Club Estates,Tucson

Parking lanes require an 7 of 8 feet paved width. Overall, only parallel 

parking is permitted on residential streets. For some single houses 

residential streets, 90-degree or angle parking may be suitable. Angle 

parking, however, requires more moving space than does parallel 

parking and is generally considered undesirable and more hazardous 

than parallel parking. The following table shows the amount of street 

space needed for varies forms of on—street parking: (unit: foot)
Angle of Width of Width needed length of Cars parked
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parking street used for parking plus curb per
at curb when parked manoeuvering per car 100 feet

parrel 7 19 22.0 4.6

45 degrees 17 29 11.3 8.8

60 degrees 18 36 9.2 10.8

90 degrees 17 40 8.0 12.5

( S tatistics from V. JOSEPH KOSTKA, Planning residential subdivisions)

Parking spaces, usually for angle parking, can be developed in the 

center of cul-de-sac turnarounds. Generally, on—street parking 

increases traffic hazards both for the pedestrian and for the motorist.

Off-street parking
Off—street parking minimizes the needs for parking lanes on the 

street. Off—street parking space vary with vehicle ownership and 

driving habits of the residents. Most residential occupant parking 

should be off—street. Visitor parking can be allowed on street. There 

are also several kinds of off—street parking:

(1) garage parking: when it is provided, the size of garage may be as 

small as 18 feet by 20 feet for small cars.

(2) carport parking: another alternatives of off-street parking. The 

size of carport should be consider at least the same as garage, 

sometimes even larger for trucks or other larger vehicles.

(3) driveway parking: if provided, should allow a distance of at least 

18 feet from the inside edge of the sidewalk to the garage door. 

Driveways of 5 to 18 feet long should be avoided because if they are



used for parking, the vehicle may extend across the sidewalk or into 

the street, interfering the pedestrian of traffic flow.

At least 2 off-street parking spaces are required by per dwelling unit. 

In some case which can not provide enough off-street parking. Some 

other parking areas besides streets or houses can be offered, but still 

within an easy walking distance of 250 to 500 feet. ( Statistics from ULI:

Residential development handbook, p.176)

Followings are some suggestions of parking attached dwelling units for 

residents:

1. In front of the unit in a street parking bay or within a cul-de-sac.

2. In a parking area placed at the end of a townhouse row or apart 

from the house at the entrance to a cluster.

3. In a garage or carport adjacent to the unit.
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4. In an attached carport or a built-in garage in the front of the unit.

5. Integrated with and under the unit. (This will result in a three-story 

unit which will affect price and marketability.)

(ULI, Residential development handbook)

The design of parking inside neighborhoods should be guided by the 

following general principles:

1. A balance between off-street and on-street parking should be 

established.

2. Dwelling unit entrances should relate to parking locations to assure 

convenient and safe access.

3. Large parking areas should be subdivided by meaningful and 

maintainable planting strips, bays, and islands to provide visual 

screening and thereby reduce adverse inpacts on the value of the 

landscape.

4. Parking should be adequate for both residents and quests. 

(Transportation engineering, 1992)

6. Intersections

The alignment and grade of intersecting streets should afford drivers a 

complete and unobstructed view of approaching traffic and enable 

them to make the necessary maneuvers to pass through the 

intersection safely, with a minimum of conflict between vehicles.
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Two kinds of intersections

f

Three-legged intersection Four-legged Intersection

The three-legged T-intersection is the simplest intersection type. It 

provides a high level of safety. The four-legged cross-intersection is 

the most common intersection type whose repeated use produces a 

gridiron street pattern, and is also the most efficient distribution 

system. The four-legged intersection is usually necessary to establish 

the right-of-way by a stop or yield sign to achieve effective control. 

Because the four-legged intersection is not as safe as T-intersection, 

the T-intersection is very common in newer neighborhoods.
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Intersection angle

The preferred angle of intersection of intersecting streets is 90 

degrees. Right-angle intersections are the most comfortable for 

drivers and provide the most direct view of traffic. Acute angles 

create awkward turning movements. The minimum angle of pavement 

intersection should be 60 degrees. When a street approaches another 

street at an undesirable diagonal, the preferred intersection alignment 

can be obtained by aligning a 50-foot section of the street at a 90- 

degree angle. Another method is the introduction of a landscaped 

island that channels hazardous left-turn movements into a nearly

perpendicular pattern.

landing area fo r  acute

angle intersection
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Realgning to achieve

90-degree intersection

Intersection spacing
Intersections should be spaced far enough apart so that the traffic 

stopped to make left turn at one intersection does not back up and 

interfere with traffic movements at the next intersection. Two streets 

intersecting the same street ( T-intersection) should be offset at least

[ i j fr
/

°i

“comer cutting” Minimum separation of 125 fee t between intersections

125 feet (centerline to centerline) on low-volume streets like 

subcollectors, access streets; on collector streets, the distance should 

be 250 feet. The “comer cutting” m ust be eliminated from the 

residential streets, because it could encourages drivers to cross 

diagonally via the shortest path by cutting comers and dangerously 

traversing the path of opposing vehicles.
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Curb radius
Curb radius is the radius of the circle formed 

by the curve of the curb at the comer. The 

curb radius at an intersection should 

accommodate the expected amount and type 

of traffic and allow for safe turning speeds.

As the curb radius increases, the paving cost 

and intersection area required for pedestrian 

movement also increase, dangerous “rolling stops” become more 

frequent, and higher turning speeds are encouraged. Inadequate 

radius result in increased traffic conflict and vehicles driving over the 

curb

'>

Curb cut at 

intersection  

in Tucson
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Recommended curb radius are shown in the following table:

Curb Radius (feet)

Intersection type

access-subcollector subcollector-collector collectors 

Recommended ranges 15-20 25-30 25-30

(Statistics from Institute of transportation engineers, 1984)

Clear sight distance

Whenever a street intersects a street of higher order in the street 

hierarchy, traffic on the lower-order street should be made to stop or 

yield. The lower-order street should also be designed to provide 

minimum corner sight distance. Sight distance at intersections varied 

with street classifications A 75-foot clear sight distance is the 

minimum distance at intersection from the street centerline for 

access street. A 150-foot distance is recommended for subcollector, 

and for collector streets, the distance should 250 feet.

Overall, the intersection design should be followed by these:

1. Whenever possible, residential street layouts should be planned to 

avoid four-way intersections.

2. Residential street widths should be the minimum consistent with 

safety and adequate fulfillment of street function. Pedestrian accidents 

are proportional to street crossing travel distance.

3. Paved area within intersections should be minimized. Oblique 

intersections should be avoided
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4. Safe sight distance at intersections should be assured.

5. Turning lanes at heavily traveled intersections should be provided.

6. To the extent feasible, the number of street intersections should be 

minimized.

7. Large comer radii should be avoided.

8. Wherever possible, intersections on curves should be avoided.

7. Streetscape

Residential streets should provide not only safe, efficient circulation 

for pedestrians but should create good qualities for the users. Street 

landscaping improves neighborhood appearance

Choice o f plants
When we select street trees, we should consider: a. the trees’ likely 

mature height and spread, b. the root systems’ potential for damaging 

sidewalks, 3. street pavements, maintenance requirements. Shrubs 

selected for right-of-way planting should be low-growing.

Location o f plants

At all intersections, the shrubs and trees selected should permit a 

clear sight distance in a 2- to 4-foot area above the street. Street trees 

should be planted at least 3 feet behind the back of the curb.

(Statistics from “Residential streets: objectives, principles & design considerations)
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Preservation o f existing vegetation

Existing trees can be saved by curving the road around them or 

creating an island that divides the street into one-way pairs. Existing 
vegetation need to preserved as much as possible.

Maintenance requirements

Consideration should be given to the amount of leaf and fruit litter.

The responsibility for maintenance of trees and shrubs in private drive 

easements should be clearly defined.

8. curb

The curb is used to control drainage, protect pavement edges, and 

protect sidewalks and lawns from encroachment by vehicles. Curb 

ranging in height from 6 to 8 inches with steep sides are designed to 

prevent vehicles from leaving the roadway.

Curb cuts for wheelchair users is an important factor in curb design. 

The following principle should be observed in curb cut ramp 

construction:

1. A curb cut ramp should be located close to the intersection to keep 

the width of the crosswalk to a minimum.

2. Ramp slopes should be 1:12 if possible. A 4-foot landing area is 

need to allow adequate turning space for wheelchairs.

(Pennsylvania Department of Transportation, 1983)
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9. Lighting

Site lighting provides a residential community with character, 

security, extension of outdoor use time, and visual aesthetics. Lighting 

can make streets become a more important open space.

The selected light standard and fixture can portray a theme 

throughout the neighborhood. Selection of light standards and 

fixtures should be based upon a criteria addressing initial construction 

cost, long-term maintenance, and resistance to vandalism.
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CHAPTER THREE: TRAFFIC CONTROL IN

THE NEIGHBORHOODS

1. The Importantance of traffic safety Inside neighborhoods

2. Planning of traffic control on residential streets

3. Traffic control on residential streets



1, The importance of traffic safety in neighborhoods

A study by Appleyard and Lintell of the environmental quality of city 

streets in San Francisco showed a strong relationship between traffic 

volumes and such value as safety, security, identity, privacy, etc. The 

result of the study revealed that residents on all kinds of streets were 

primarily concerned with the dangers of traffic.

With a feeling of being unsafe and being threatened from traffic, the 

elderly no longer gather on the street for a chat or to go for a walk; 

children are not allowed to play in the front of their homes and are 

brought to school by their parents because the walk to school is 

considered too dangerous.

There is some research on traffic safety in residential areas. It may be 

useful for us to consider the traffic control on residential streets.

1. In Germany, it was found that the size or density of population in 

neighborhood has no systematic effect on accident risk, but that new 

areas are safer than older ones. A major factor contributing to 

accidents was the presence of roads cutting through the neighborhood 

in contrast to peripheral roads.

(OECD, 1982, pp.89~93)

2. Studies from the Netherlands (Verkeer en Waterstaat, 1982; SWOV, 1980) 

including the following findings:

4 4



— The majority of accidents in residential neighborhoods occur on 

collector-type street.

— A nondifferentiated street network is less safe than a hierarchically 
arranged pattern.

— Pedestrians often have accidents when crossing roads from 

between parked vehicles; in particular, parked cars block the view of 

the road for children and the view of children for approaching drivers.

— The proportion of children and elderly persons involved in 

accidents is greater on residential streets than on other streets.

— Road safety is greater in newly built residential districts than in 

older neighborhoods.

The safety of children is of particular concern. In a study of over 

2,000 pedestrian accidents in 13 U. S. cities, slightly over 50 percent 

of all accidents involved youngsters under 15 years of age. (Statistics 

from Synder and Knoblanch, 1977) It is difficult to prevent children from 

occasionally playing in the street or, more frequently, from running 

into the roadway in the progress of play. To protect children on 

residential streets is a challenge for designers.

From some research. The following conclusion have been drawn:

(OECD, 1983)

1. Strict differentiation of streets according to their function leads to 

safe residential areas;

2. Full separation of vehicle, pedestrian, and cycle movement is
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accompanied by very low accident rates.

3. Cul-de-sac streets are safer than loop streets and considerably safer 
than ordinary through streets.

The problem of safety is rooted in the conflicts that exist among users 

of street space. There are five principle conflicts over the use of 

street space (OECD.1989)

1. conflict between travelers and neighbors

2. conflict among the travelers themselves

3. conflict between the neighbors

4. conflict between the public agencies that manage and maintain 

streets and protect neighborhoods and the neighbors

5. conflict among the professionals who plan, design, and manage 

streets

It is important for designers to keep all users in mind to provide safe 

residential streets for neighborhoods. The designers should use each 

street to its “ environmental capacity” to imagine new functions and 

meaning for the street, and to return the street to the center of 

neighborhood life.
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2. Planning for traffic control on residential streets

The objectives o f planning for traffic control

Residential streets provide a major part of the fabric of cities. How 

well they function can determine the quality of a city, its safety, 

comfort, and convenience and the well-being of its citizens, 

residential street should:

— Permit comfortable and safe pedestrian and bicycle movements as 

well as motorized vehicular movements, and protect vulnerable users 

such as children, the disabled, and the elderly.

— Accommodate convenient and efficient pickups and deliveries, 

emergency access (fire, police, ambulance)^ and maintenance services, 

and— where densities justify bus or paratransit services.

— Enhance the overall aesthetics of the neighborhood through well- 

designed street layout and street landscaping.

There are many cases of multiple dwelling units along streets with 

heavy traffic where appropriate building design and construction have 

been used and residents are not troubled by traffic. On the other 

hand, there are many examples in which land use and street use are 

poorly matched, for example, homes lining a busy street are assaulted 

daily with noise, and other traffic impacts.

The content o f planning for residential traffic control

The planning occurs in two substantially different situations. In one,
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planning occurs before substantial amounts of development take place. 

In the other situation, planning for traffic control occurs in already 

developed areas. The planning for residential traffic control involves 
general plan and land development regulations.

The General Plan

The General Plan constitutes a critical starting point for the planning 

of residential streets and for traffic control. The General Plan can 

provide several opportunities for control and management of traffic. 

First, the plan can provide the framework for assuring that 

development proceeds in accordance with well thought through and 

integrated land use and circulation elements. Second, the preparation 

or updating of a General Plan offers transportation professionals the 

dual opportunity to identify circulation problems and to propose 

physical improvements that hold promise for correcting those 

problems. Third, the General Plan can establish policies that later can 

be used to guide the development of strategies to resolve 

neighborhood traffic problems.

Land development regulations

Zoning, subdivision controls, and building permissions are three basic 

devices for regulating land development.

a. Zoning, including land use aspects, transportation aspects, off-street 

parking, and resident permit parking, regulates the type of uses that
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are permitted and the form of building that can take place. Zoning 

ordinances also control height, size, shape, and placement of building 

on a lot.

Zoning should be of concern to professionals responsible for traffic 

management because:

First, the permitted locations, densities and intensities of various uses 

and their relationships to one another are primary determinants of the 

numbers of trips that will be generated, the modes of transportation 

that will be used, and the traffic patterns.

Second, the parking requirements and related services required 

under zoning provisions may be important in managing traffic and 

parking in residential neighborhoods.

b. Subdivision controls pertain to the division of undeveloped land into 

lots or parcels. Subdivision regulations have required the designation 

of streets and highways necessary for adequate circulation of traffic 

within the area to be divided, and interconnecting it to the community 

and region.

Subdivision regulations can be important in controlling traffic in 

residential neighborhoods in several ways. First, a well-conceived 

street system can segregate through traffic from local traffic and 

assure that both collector streets and local-serving streets are 

designed and constructed to standards that reinforce their intended
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use. Second, attention can be given to layouts that are suitable for bus 

operations and to the provision of facilities that permit and encourage 

nonvehicular travel— bikeways and sidewalks. Third, subdivision 

regulations can help reduce the need for vehicular trips by clustering 

uses or providing services such that walking or biking is a reasonable 

alternative.

c. Building permits. In both expanding and intensifying communities, 

additional leverage over street design and traffic patterns is often 

available through building permits. These regulatory devices are 

widely used to condition new development on the provision or funding 

of both on-site and off-site transportation facilities and service. 

Building permits thus can be useful tools both in reducing the 

likelihood of neighborhood traffic problems and in addressing the 

problems as they arise.

Principles for planning for traffic control on residential street

a. Residential streets should be protected from through traffic; 

vehicles traveling on these streets should have a trip origin or 

destination in the area served by them.

b. Residential streets should be protected from vehicles moving at 

excessive speeds.

c. Residential streets should be protected from parking unrelated to 

residential activities.

d. Street layout, design, and control should express and reinforce
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street function.

e. The overall street network should include streets designed to 
accommodate through traffic, as well as residential streets.

f. Residential streets should be linked to traffic-carrying streets in a 

way that simultaneously provides good access to other parts of the 

community and region and minimizes the chances of the residential 

streets’ use by through traffic.

g. Land uses along streets intended to carry through traffic should be 

selected and designed to minimize their sensitivity to adverse traffic 

impacts.

h. Strategies for reducing auto dependence both by residents and by 

others are legitimate tools of traffic management for residential 

streets.

In order to have successful planning for traffic control on residential 

street, residents, transportation professionals, and officials should be 

involved in the planning process.

3. Traffic control on residential streets

There are two kinds of tools of traffic control on residential streets: 

(Institute of Transportation Engineers: Residential traffic control, p.79)

Traffic control devices, communicate specific regulatory, warning, or 

guiding messages to the motorist, cyclists, or pedestrians. Regulatory
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devices, the most common type in residential areas, include right-of- 

way controls at intersections, controls at intersections, controls 

affecting or restricting the direction or speed of movement, and 

parking regulations.

Geometric design features, guide or restrict the physical movement of 

vehicles or pedestrians, defining and allocating various parts of the 

public right-of-way for use by motorized traffic , cyclists, and 

pedestrians, or for nontraffic uses, including landscaping.

In order to be effective, traffic control measures must be clearly
t

understood by drivers and pedestrians. To assure this, controls should 

convey clear, unambiguous messages.

Traffic control devices

Traffic control devices include signs, pavement markings and 

delineators, and signals and beacons. Stop signs, speed limits, turn 

prohibitions, and one-way street designations are four important 

devices for traffic controls on residential streets.

a. Stop signs

The basic purpose of Stop signs is to assign right-of-way at 

intersections. STOP signs are persistently requested by citizens with 

the expectation that they will control speed or reduce volume in 

residential neighborhoods. Stop signs should be placed on collector
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streets for the purpose of speed reduction are the most flagrantly 

violated. Stop signs makes drivers slow down their cars and stop at 

intersection, so it gives more safety to pedestrians at intersection. 

Stop signs include: two-way stop and four-way stop.

>

two-wav stop. This is used to protect traffic on one of two intersecting 

streets by requiring traffic on the other street to come to a complete 

stop. It is suitable under the following situation:

□. where the protected street is a major street ( like collector street 

inside neighborhood).

□. where sight distances approaching the intersection are 

substandard, and traffic approaching under the general rules regarding
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uncontrolled intersections would run a substantial risk of being 

involved in collisions.

□ . where there is a record of an accident pattern amenable to 

mitigation by right-of-way controls, yet conditions do not appear to 

justify requiring traffic on both streets to stop.

Four-wav stop. This type of intersection control is very common in 

the United States, where two collector streets intersect and where 

funds for traffic signal are not available.

b. Speed limit signs

The speed limit sign is a regulatory device informing motorists of an 

absolute speed limit imposed by the governing agency. Speed limit in 

the neighborhood should be 25mph. In some areas, the speed limit 

should be down to 15mph. Speed bump is also provided on some

neighborhood

Speed bump

inside Tucson’s
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access street to help slow down the traffic. The speed limit signs have 

a significant effect on traffic speed control on residential streets.

c. Turn prohibition signs

Turn prohibitions involve the use of standard “No Right Turn" or “No 

Left Turn" signs. They are best used on collector streets at the 

periphery of a neighborhood to prevent traffic from entering a 

neighborhood altogether. Turn prohibitions can be promulgated to be 

effective only during specified hours of the.

Turn prohibition signs have been shown to have a significant effect in 

reducing traffic volume in the neighborhood and improve traffic safety 

on residential streets.

d. One-way streets designation 

One-way streets can be used in 

several ways to protect a 

residential area. One technique is 

to develop a major one-way 

couplet to increase capacity in a

corridor. Another technique is One-way street (photo copied from

creating a maze of one-way streets ‘‘Residential traffic control” figure 5.l,c) 

to make travel through a neighborhood difficult.

The use of one-way streets has the great advantage of being a standard
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control that is well accepted by the public. Emergency vehicles can 

travel “wrong way” when necessary. When converted to one-way 

operation* narrow streets where parking had been prohibited and 

often gain a parking lane, thus providing a benefit to residents. 

Obviously, one-way street is safer than two-way street. It can also 

reduce the traffic volume.

One-way street designation should concern about the following factors: 

□. Street grid discontinuity

□. Maintenance of reasonable access routes for local residents and 

visitors

O. Preservation of emergency vehicle access

□. Minimizing of the length of one-way continuity to reduce speeding 

□. Use of “No thru Traffic” signs to prevent inadvertent entry of 

through traffic

e. Other regulatory devices

□ Traffic signals, because of their high cost, traffic signals are used 

only where certain criteria of heavy traffic volumes like an arterial 

street intersect ap important collector street.

□. Yield signs. Yield signs are used to protect traffic on one of two 

intersecting streets without requiring traffic on the other street to 

come to a complete stop.
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Yield sign on 

residentia l 

street in Tucson

□ . Access regulation signs . “Do Not Enter,” “Not a Thru Street” “ 

Dead End” signs have all been used as regulatory or warning signs in 

various traffic situations and have potential use for neighborhood 

protection.

□. Truck restrictions. Establishment of truck routes and use of truck 

route signing is a well-established practice used both for neighborhood 

protection and to keep trucks on streets with sufficient pavement 

strength to accommodate them.

□. Parking control. Parking provisions and control can directly affect 

the volume of traffic on residential streets. Parking control may be the 

only effective traffic management device in a neighborhood if the 

problem traffic is comprised predominantly of outsiders who use the 

streets for parking. Parking controls include Ban on On-Street
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Parking, T im e-L im ited  Parking, R e s id e n t  P erm it P arking.
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□. Warning controls. Warning controls devices are frequently used to 

supplement geometric features created for neighborhood traffic 

control purposes. The most commonly used are as follows: School 

Zone Signs and Beacons, Slow Signs, Lateral Bar Pavement Markings, 

Crosswalk Pavement Markings, Lane Reduction.

Geometric Features For Neighborhood Traffic Control 

Geometric features of the road used for neighborhood street traffic 

include three categories:

a. Features which physically restrict and prevent vehicle movement; 

these include chokers, traffic circles, median barriers, semidiverters, 

forced-turn channelization, diagonal diverters, and cul-de-sacs.

b. Features which physically reduce speed, such as pavement 

undulation and raised intersections.

c. Features which attract the special attention of drivers, such as 

rumble strips.

Geometric features have the advantages of being largely self-enforcing 

and if creating a visual impression that a street is not intended for 

through traffic. The disadvantages relative to other devices are their 

cost.

— Chokers

A chokers or curb bulb is a narrowing of a street, either at an
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intersection or midblock, in order to 

reduce the width of the traveled way. 

Chokers provide more safety to 

pedestrian because streets narrowed 

at the crosswalk reduce the distance 

over which pedestrians are exposed 

to vehicular traffic. Bulbs provide 

safe areas for people to walk or play, 

or may provide added area for 

landscape or gateway features.

m y r t l e-t 1 i- i. jT x
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chokers

— Traffic circles

Traffic circles

(photo copied from ’' Residential traffic control” frgwe5.4,b)

Large circles can replace intersections, changing direct conflicts of 

traffic streams into weaving maneuvers. The typical size of the circles 

can be as small as 3 to 4 feet in diameter. Research showed that 

traffic circles have effect on traffic speed especially on large size traffic 

circle.
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To place traffic circle on residential streets should concern about the 

followings:

a. Location. Traffic circles should not be located where pedestrian or 

bicycle volumes may create conflicts.

b. Visibility. The circle itself should be made of materials with a high 

target value for both day and nighttime visibility.

c. Delineation. Centerlines should be used on each approach to guide 

traffic around the circle.

d. Safety. Crosswalks should be located out of the influence zone of the 

circle.

e. Size. The circles should be large enough to impact speed.

— Median barriers 

The median barrier is a standard 

traffic engineering installation 

generally used at the intersection 

of a collector street and subcollector 

street to make all left turns and the 

through movements of the 

subcollector street impossible. The 

median barriers are very effective on traffic volume control on 

residential streets, reducing almost 70 percent traffic on residential 

streets. By restricting the movements , the barrier can be as effective 

as a full or partial barrier or diverter in reducing traffic.
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Desirable design features of median barrier include:

a. Location. Location of a median barrier should include consideration 

of prevention of through traffic and shortcutting, emergency facilities 

must be maintained.

b. Safety. The end point of median island should be designed to 

minimize damage to a vehicle that strikes the end of the barrier.

c. Emergency passage. Emergency passage across a median barrier is 

provided at regular median openings.

— Semidiverters ( Half-Closures)

A semidiverter is a barrier to traffic in one direction of a street which 

permits traffic in the opposite direction to pass through. It is a 

physical reinforcement to a regulatory “Do Not Enter" sign and is 

normally accompanied by such a device. The semidiverters can make 

significant reductions in traffic volume.

Sem id iverters

(photo copied from  “Residential traffic control” figure 5.6)
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Desirable design features for semidiverters:

a. Location. A half-closure is best located at the end of a block to 

prevent entrance and allow exit.

b. Visibility. Signs, painted curbs, and reflectorized signs and 
construction materials are useful for aiding visibility.

c. Emergency passage. It is acceptable for emergency vehicles to 

travel both direction on the street.

d. Bicycles and the handicapped. Care should be taken to provide a 

legal bypass for bicycles and wheelchairs.

— Forced-turn channelization

Forced-turn channelization usually takes the form of traffic islands 

specifically designed to prevent through traffic from executing specific 

movements at an intersection of a collector and a subcollector street. 

Its basic function is to make travel on residential streets difficult. The 

effect of forced-turn channelization on residential street is to reduce 

the traffic volume.

Desirable design features:

a. Visibility. Channelization should be constructed of some type of 

raised material, curb and gutter, concrete bars. Painting the devices 

white will add to the visibility.

b. Emergency passage. Emergency vehicles can usually maneuver 

around channelization without severe delay.



c. Pedestrians bicycles, and the handicapped. Special care should be 

given to providing routes for bicycles through a channelized area.

— Diagonal diverters

Diverters

(photo copied from “Residential traffic control” figure 5.7)

A diagonal diverter is a barrier placed diagonally across an intersection 

to convert the intersection into two unconnected streets. The 

primary purpose of a diagonal diverter is the same as that of forced- 

turn channelization to break up through routes, making through a 

neighborhood difficult, while not actually preventing it. It provides 

more safety for residents and reduces a lot of traffic volume on 

residential streets.

To place the diagonal diverters should concern about the following 

factors:

a. Visibility. The device should be easily visible both during the day 

and night.

b. safety. The materials of it should do little damage if hit are 

desirable.
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c. Emergency passage. Emergency passing is permitted while 
restricting auto passage.

d. Pedestrians, bicycles, and the handicapped. Provision should be 

made for the continuity of bicycle routes around the diverter. 

Extension of sidewalks across the diagonal can provide a safe 

pedestrian crossing.

e. Signage. It is usually desirable to supplement the physical control 

offered by the diverter with regulatory signs.

i

— Cul-de-sac at intersection 

An intersection cul-de-sac is a 

complete barrier of a street at an 

intersection, leaving the block open 

to local traffic at one end, but 

physically barring the other. It has a 

significant effect on traffic volume 

reducing and safety.

A successful cul-de-sac design should incorporate the followings:

a. Location. The barrier should be placed at an intersecting through 

street rather than in the interior of a neighborhood.

b. Turning Radius. A minimum of turning radius for cul-de-sac should 

be 35 feet.

c. Signing. Standard signs should be clearly visible at the block

j  i

6 5



entrance to prevent inadvertent entries.

d. Pedestrians, bicycles, and the handicapped. Special ramp for 

bicycles and wheelchairs is needed. Pedestrian continuity can be 

aided by extending sidewalks across the end of the barrier.

— Midblock cul-de-sac 

A cul-de-sac placed within 

a block, performs the same 

function as an intersection 

cul-de-sac. A midblock 

barrier can be especially 

useful in locations where a 

high traffic generator borders 

a residential area. Midblock cul-de-sac

— Pavement undulations 

Pavement undulations and speed 

bumps are among several physical 

devices which have been used for Pavem ent undulations

the primary purpose of reducing speed. They have a height of 3 to 4 

inches. Bumps are abrupt, normally less than 3 feet. Undulations are 

with a length range between 8 to 12 feet.

Undulation should be placed singly. Undulation should not be placed 

on primary emergency vehicle access and important transit routes.
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— Raised intersections

A raised intersection is analogous to a midblock pavement undulation 

as a speed reduction technique. The entire intersection is raise a few 

inches above the normal grade level, with ramps to conform to the 

grades of the adjacent streets.

— Rumble strips

Rumble strips, patterned sections of rough pavement, was a means for 

alerting drivers to the presence of a dangerous condition in the 1960s. 

Now it is used as a speed reduction device in neighborhoods.

— Traversable barriers

Traversable barriers are special provisions to permit passage of 

selected vehicles through full diverters or cul-de-sac treatments.
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CHAPTER FOUR: THE

STREETS IN CHINESE CITIES

Case study: Zhuhai — A new city on South China Coast



The design considerations and traffic control devices discussed in 

Chapter Two and Three are based on the residential situation in the 

United States. They can not be copied to the Chinese residential 

design. In terms of Chinese residential street design and traffic 

control, we need to study Chinese residential situation. Zhuhai city is 

the case I select to study.

Case study: Zhuhai — A new city on South China Coast

Introduction

Zhuhai, a new city on South China Coast, is becoming more and more 

famous now because of its location. Zhuhai is adjacent to Macao, a 

colony of Portugal since 19th century. It is only 30 miles to Hong 

Kong, a trade center in eastern Asia. Taking advantage of its location, 

Zhuhai has become an important import and export city in South 

China now. It has been called China's new Southern gateway.

Zhuhai was designated as an economic special zone by the central 

government of China in 1978. Zhuhai's economy has developed with 

the rate of 30 percent yearly since then. Along with the economic 

development, the size of Zhuhai city has been expanded 6 times as 

before. The economic development also offered more job 

opportunities for people in the same time. As a result, immigrants 

from other provinces have been poured into Zhuhai in a short time.
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The population in Zhuhai is not more than 60,000 in 1978. But the 

number in 1992 is about 450,000. The quickly increasing population 

and economy have been changing the appearance of the Zhuhai city.

The growth of Zhuhai since 1978

Zhuhai, a small agricultural town on South China coast, was called 

Xiangzhou before 1978. Zhuhai has been in the process of urbanization 

since 1978 because of a consequence of the open-door policy. Almost

every aspect of the city has been changed: size, population......The

most important aspect is the structural change of economy from a
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agricultural to a industrial one. This change attracted a lot of 

immigrants from countryside and other provinces. Most of people in 

Zhuhai now were immigrated from other areas within 14 years. 

Zhuhai has completed its urbanization from a small agricultural town 

to a medium industrial city, but it is still continuing the urbanization 

today along with the development of economy.

The spatial organization o f the Chinese city

Spatial Organization of the Chinese City

R u r a l  x i a n

M u n i c i p a l i t y .

S u b u r b a n  

l d i s t r i c t s

O l d  c i t y

L i m i t  o f

m u n i c i p a l i t y  a d m i n i s t r a t i o nSettlement types :

-f f l  Continuous built-up area, central city , inner city 
District administered town 

©  Xian administered town 
• Commune seat /  market town

( Photo copied “streets studies in Hong Kong”)

The city in China is a series of concentric zones with a cluster of 

settlements of varying sizes and administrative allegiance whose 

inhabitants perform different roles. The central city, based on the old 

city core, is subdivided administratively into a number of city districts.
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Spatially, the central city consists of a city core surrounded by a
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number of residential — industrial neighborhoods. Neighborhoods are 

organized on the basis of self-sufficiency with their own service 

centers and workshops. The suburban districts attached to the 

central city are more rural than urban in character. The rural 

xian(county) in the outer ring, sometimes known as the outer suburbs, 

are almost entirely rural in character.

Xiangzhou is the old city core of Zhuhai. The central city included 

three city districts: Xiangzhou, Jida, Gongbei. There are three 

suburban districts around central Zhuhai city: Qianshan, Nanping, 

Tangjia. Doumeng is the xian( county) in the outer ring. What we 

study here is the central city of Zhuhai.

Urban problems in Zhuhai city

The increasing economy and population have brought a series of 

problems in Zhuhai city. The city is unbalanced in terms of 

employment and residential facilities. Inadequate housing is one of 

the problems in Zhuhai. From a summary of housing situation in 

Zhuhai, the gross floor area of housing for every resident is average 

about 7 sq. m( average 4.2 sq.m in whole Chinese cities), but it is in 

the top three in Chinese cities. Another problem is the transport in 

central city because the increasing number of vehicles is causing 

congestion. There are twenty times as many vehicles in the city as
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there were in 1978. The city streets are still dominated by thousands 

of bicycles. The streets are flowing with great waves of bicyclists that 

form an urban transportation system. There are about 300,000 

bicycles and more than 20,000 vehicles in the city. The numbers will 

be continuously increasing in the future.

Even these, the urban situation in Zhuhai city is much better than 

others since it is a new city. The situation we face here now will be 

the situation we face in the east-coast cities in China 3 or 5 years later 

and in central and west cities 10 years later because of the unbalance 

of economy development. That is the reason I select Zhuhai for my 

case study in China.

The residential street situation in the inner city of Zhuhai

The urban situation in Zhuhai

Zhuhai is a typical coast city in South China, being built along with 

South Sea. There are several small mountains located in the inner 

city, so the inner city is on the east and south to the mountains. All 

the three city districts: Xiangzhou, Jida, Gongbei are facing the South 

Sea. The geographic situation has defined the irregular plan of the 

Zhuhai city.

Land Use
The supply of land for buildings is an aspect of government’s policy
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and economic activity in Zhuhai city. Throughout its development, 

Zhuhai expanded in an unplanned manner. Being an economic special 

zone in China, Zhuhai has some special economic policy for foreign 

investor which encourage them to build their own factories in Zhuhai’s 

suburban districts. Zhuhai has become an industrial city of 

concentration of light industry. From the map of land use zoning in 

Zhuhai, the areas for residential, commercial, and industrial are 

combined and scattered in everywhere of the city: the mixed 

commercial-residential blocks, government buildings surrounded by 

factories, housings, office buildings, housings with the ground-floor 

service business. The Zhuhai city’s layout is influenced by the Chinese 

traditional self-sufficiency and unplanning.
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In Zhuhai city, old neighborhoods and government buildings are 

located in Xiangzhou district. Most of large scale neighborhoods are in 

the Jida district. The Gongbei district is the area for company and 

business.

Transportation
There are more than 300,000 bicycles in Zhuhai city. The bicycle has 

been the main transportation tool for residents. Streets are 

dominated by the great wave of bicyclists* Most of city residents use 

bicycles and buses from their homes to factories and companies. 

Compared with the number of bicycles, that of vehicles is very small 

but will be increasing quickly along with the economic development. 

The influence of vehicle on street will appear more and more in 

residents’ life.

Transportation defines the size and scale of Zhuhai city. Compared to 

the radius of a car, that of a bicycle is relatively small. Therefore, 

Zhuhai city defined by the scale of the bicycle have a tight, small, and 

human scale. Zhuhai city’s street system is combined by alley, sub- 

main street, main street, expressway. Alleys are formed by combing 

several courtyard groups. Small street districts are in turn made up of 

a group of alleys, while larger neighborhoods or wards are the sum of 

several street districts. All these surround the central core of 

government buildings. The street system is especially in the old city 

core: Xiangzhou district.
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Street life

When we study streets in a Chinese city such as Zhuahi, we can easily 

find an interesting and special phenomenon— called “ street life”.

The essence of the city is the city street. The street not only provides 
an artery of transportation but reflects the character and personality of 

the city.

The urban life in Zhuhai city is congestion. Everywhere Of the inner 

city is full of people and with multiple use. The street serves as a 

meeting place and defines the commercial essence of the city’s total 

social fabric. Generally, contemporary Chinese streets are human in 

scale—narrow, comfortable, and well-defined. Chinese streets are 

alive with commerce and social contact, forming great outside rooms 

in which most Chinese live. There are some characters can be seen in 

Chinese city streets.

First and foremost, all the Chinese streets are full of people. Since 

most people who live in the cities live in well-established dense 

neighborhoods, the streets and their sidewalks become the true living 

space for masses of people.

Second, the streets are fronted by a continuous parade of small shop 

and food establishments displaying an interesting variety of human 

activities. The ground—floor of the buildings which face the main 

streets and the sub-main streets is occupied for commercial use.
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For centuries in China the 

practice has been to line 

the sidewalks continuously with 

shops without setbacks and 

without voids. The commerce 

is not only appeared besides the 

sidewalks but also on the streets. 

The sub-main streets in Zhuhai 

city are often occupied by the 

endless shops, carts, and vendors 

between Sam to 8am everyday as 

temporary market place for 

residents near the area.

Tem porary m arket on street in Zhuhai

Lastly, the China’s cities totally rely on the bicycle. People move very 

slowly through the streets by bicycle or on foot. Thus they can enjoy 

the appearance of endless shops [ 

on sidewalks. In Zhuhai city, 

there are special bicycle paths 

partitioned off from the regular 

road on the main streets. The 

bicyclists on the road and 

pedestrians on sidewalks can 

see each other when through
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the streets. It is a wonderful match up on Chinese streets.

Residential streets in Zhuhai city 

— “ self-sufficiency”

When we talk about Chinese streets, the most important thing we 

should know is Chinese traditional self-sufficiency. It is the Chinese 

traditional culture, lasting thousands of years in China. Throughout 

Chinese history, the self-sufficiency’s influence is appeared almost 

everywhere: personality, architecture design, urban planning, 

government policy, etc. The meaning of self-sufficiency is that each 

group should be independent without relying on others, it has the 

facilities to match up its needs. Chinese residential community’s 

planning and design is typically based on self-sufficiency. There are 

many facilities inside every residential community. These facilities 

include: school for children under six years old, primary school, high 

school ( in some large neighborhood), entertainment center, small 

shops, management center, and other service for residents. The large 

market, shopping center, theater and even hospital are located in the 

areas around the residential communities. The housing which faces 

the boundary streets always have the ground-floor shops for the whole 

neighborhood. All these facilities are within walking distance. Even in 

some small neighborhoods, the facilities are still inside it.

Because of the system of residential community, the relationship 

between the community and the city is much more weaker than that
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the school fo r  children under six years old inside community

in Western cities. This system has reduced a lot of traffic from 

community to city. Studying the residential streets in China, we need
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to focus on residential community itself and the relationship between 

the community and the boundary streets.

There are two kinds of residential communities in Zhuhai city. The 

old communities are located in old city core: Xiangzhou, which are 

developing from sixty to forty years ago. The new one was designed 

and built ten years ago, located in Jida district. Some of them have 

ju s t been designed and built.

— Residential streets in old communities

In old city core, these neighborhoods surround the government 

buildings, scattered everywhere. Actually, they can not form an entire 

residential community. The most popular housing type is the 

traditional one story flat house, which usually consists of three walled
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in wings facing a courtyard. The streets inside the neighborhoods can 

not be called street strictly. The correct name of it may be “ alley’*, 

they are narrow, which is only comfortable for pedestrians. The 

bicycles are so difficult to through it, let along motor vehicle. In these 

areas, nothings less than complete clearance and redevelopment is 
necessary. The Zhuhai’s government has classified these areas as an 

Urban Renewal District.

— Residential streets in new communities i
A series of problems has raised inside the new residential 

communities because of the conflict between the manner of the 

neighborhood and motor vehicle. The planners and designers did not 

consider the factor of the vehicle then.

1. Parking of vehicle

parking  

situa tion  

in China
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There is no parking area inside the communities. The size of street is 

not fit for vehicles. The vehicles have to park everywhere of 

the residential streets, making the street even more crowed. In some 
areas, the street is so narrow that vehicles have to park one side on 

the footpath, another on the street. The residential street system 

inside the community is obviously unsuitable for the increasing vehicle

2. Traffic control on residential streets

no traffic control devices inside Chinese neighborhood 

Motor vehicles can drive through every residential street in 

neighborhoods in Zhuhai. The pedestrians and bicyclists are 

threatened by the through traffic. Some streets are only fit for 

pedestrians and bicyclists, but they have to share the streets with the 

vehicles. There is not any traffic sign on the residential streets in 

Zhuhai, no stop sign, speed limit signs, turn prohibition signs, one way
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sign, etc. Without these, the neighborhood can not provide enough 

safety for residents. By the way, there is not facilities for the 

wheelchair users in Chinese neighborhoods.

3. Accessibility

The accessibility to house in Zhuhai is different from that in Western 

cities. The reason is the different housing style inside the 

neighborhood, which is like the apartment building in Western cities. 

The housing is about 6-8 story with one entrance to serve 12-16 

families. The access street is only 2 meters wide. The size is only 

suitable for pedestrians, some difficult for bicyclist. Another problem 

raises here: where to park these bicycles. Every family in Zhuhai has 

more than 2 bicycles. The total number of bicycles for each entrance 

of the housing is about 30. But there is no area for bicycle parking

near the entrance.

typical housing plan

15 .6 22

typical housing section
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Entrance o f the hxising building

The residential street situation in Zhuhai city we study here is very 

useful for the new community and urban renewal district planning and 

design afterwards. The design considerations and traffic control 

devices in Chapter Five are based on the situation in Zhuhai City. 

Chinese cities and residential communities are now in a race to 

become modem. The direction that is taken, right or wrong, will 

shape the future life of the Chinese for centuries to come. China today 

has a great opportunity to observe the results of the urbanization in the 

United States and lifestyles of their residents. China can study not 

only example of the city in the United States, their planning and 

architecture design, but also their effect on the developing urban 

lifestyle of people and their culture. The conflict which happened in



the United States could be foreseen and avoided in China. The 

significance on urbanization in the United States will be taken into 

China to help Chinese set up their beautiful neighborhood 

environment.
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CHAPTER FIVE:

SUEEESS TIONS FOR 

RESIDENTIAL STREETS 

IN CHINA

1. Planning on residential street 
system

2. Design considerations for 
residential streets

3. Traffic control on residential

streets



Residential streets in Chinese cities are different from that in the 

United States. They have their distinctive characters. The planning, 

design considerations, and traffic control on them have also been 

influenced by their characters.

1. Suggestions on street system planning in residential community

Location o f residential community

Due to people’s transportation tool in China, most Chinese 

neighborhoods are located in the inner city. The communities are 

always facing boundary streets at three of four direction. Sometimes 

the boundary streets are arterial streets of the cities which have high 

traffic volume. Because of their location, the neighborhoods have 

strong relationship with the cities on street planning and traffic 

control.

Although the size of neighborhood in China is smaller when compared 

with that in the United States. The amount of residents inside the 

neighborhood is really large because of high density. Therefore, a 

functional and safe residential street system should be provided for 

residents.
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Basic planning element on neighborhood planning 

The basic planning element on 

neighborhood in China is Group, 

which is consisted of a series of 

6—9 stories housing buildings, 

surrounding a public open space.

Residents inside the same group use 

the same transportation routes 

connected with collector streets and 

boundary streets. These groups are
• in  1 Vi j/ ' •1 ^ i ' - J i \ i  i.

Housing groups

usually identified by a series of special names.

Origincdgroup Group inside today’s  Chinese neighborhood

Two housing buildings and a access street is the original model of 

group. Because of different neighborhood planning, the groups are 

different from others in different neighborhood. Even in the same 

neighborhood, there are several types of groups. Today, the group is 

much larger then ever, sometimes more 150 families in a group. 

These families share the open space, where is well landscaped. 

Residents use the open space as a living place inside the group.
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Basically, vehicles are prohibited inside the group. Only the 

emergency vehicles are allowed to reach into the group.

street inside group pattern in China today

Street classification in the neighborhood.

Residential streets in Chinese neighborhoods can be also classified as: 

collector, subcollector, access. But the meanings of each kind street 

are different from the United States.

— Collector street. It is the arterial street inside neighborhood which 

carry most traffic. Sidewalks are located on both side of collector 

streets. Collector street can be used by vehicles, cyclists, and 

pedestrians. It also connects different groups inside neighborhood.

— Subcollector street. It is a lower traffic volume street than 

collector street. Subcollector street can be only used by cyclists,
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pedestrians, and emergency vehicles. Sometimes it is used to connect 

two nearby groups.

— Access street. It is the connection between the subcollector street 

and the entrance of the housing. Access street is only used by

pedestrian and emergency vehicles.

street classification, in Chinese neighborhood

Collector street and boundary street

The relationship between collector street and boundary street is very 

important to prevent traffic through neighborhood. The following 

should be concerned on planning:

1. Collector streets should be curved from the intersection of boundary
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and collector street in order to prevent throughing traffic and slow 
down traffic.

2. The intersection should be minimized between the high traffic 

volume boundary and collector street.

3. Intersection is recommended on the lower traffic volume boundary 

street.

4. The number of intersection of boundary and collector streets should 

be suitable for the traffic of neighborhood.

5. The collector street system should be functional and effective to 

carry the traffic. Congestion points on collector street should be 

avoided.

Planning o f street alignment

Curvilinear street pattern is recommended for the street pattern in 

Chinese residential community. The curvilinear pattern prevent 

unnecessary traffic through neighborhood, especially on collector 

streets.

The planning of street alignment should be followed by:

1. The length of collector street should be minimized.

2. Street system planning should relate to over all neighborhood 

planning. Collector street should reach the entrance of every group.

3. Street system planning should prevent attracting traffic through 

neighborhood.

4. School should be away from the collector street, because vehicles
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can be dangerous to children. Delivery vehicles can reach the back of 

schools.

5. To discourage excessive speeds, streets should be designed with 

curves, changes in alignment, and short lengths. Streets should not 

be wider than necessary.

6. Intersections between subcollector, access streets and collector 

streets should be minimized, because they are the conflict points 

between pedestrians and vehicles.

7. Subcollector, access street systems should be functional in the 

groups, they should have necessary connection to another groups, so 

that residents can go to another group without entering the collector 

streets.

8. The type of cul-de-sac will be acceptable for subcollector street 

systems inside the groups.

2. Suggestions of design considerations on residential street in China.

The design consideration of residential street is based on the 

following factors:

a. Vehicles are only allowed on collector street. Vehicles should be 

counted as a low percent used transportation tool on collector street, 

because only about two percent of families can own a car today in 

China.

b. Cyclists and pedestrians are the main factor on residential streets.
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The design considerations of residential streets include:

Width of different streets

The width of a street should be based on the volume of the traffic. The 

minimum width will be selected, otherwise, a too wide street will 

encourage high-speed driving.

— Collector street

A minimum of 32 feet is recommended for collector street with two 

10-foot wide vehicle moving lanes and one 6-foot wide bicycle lane on 

each side. A 6-foot wide bicycle path is adequate for two way traffic in 

U. S. A. But it is not enough for one way traffic in China, since bicycle 

is the main; transportation tool there. Sometimes cyclists will use part 

of vehicle lane as bicycle path, because there is not always two way 

vehicle traffic on the collector street. Parking is prohibited along the 

collector street. Therefore, 32 feet is reasonable minimum width for 

collector street inside neighborhood.
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Collector street

— Subcollector street

A 18-foot wide pavement will be the minimum width for subcollector
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street. There is not sidewalk along the subcollector street. 

Pedestrians and cyclists will share the subcollector street. A 4-foot 

wide path for pedestrians on each side and 8-foot wide bicycle paths 
should be counted on subcollector street.  ̂ /g /

18 feet width is adequate for emergency y'H!̂ rr777777777T?>^-^ 

vehicles in case of emergency. Subcoilector street

The shape of cul-de-sac with central island is recommended for 

subcollector street inside the housing groups. The scale of 

subcollector street, with a well-planned central island for residents 

inside the group as a living place, is much larger than cul-de-sac.

— Access street

A 10-foot wide pavement is recommended 

for access streets. 10 foot width is adequate 

for both pedestrians and emergency vehicles.

Footpaths

Sidewalks are necessary on collector street. Because sidewalk is a 

living space for residents who often stay there and talk to each other, 

the width of sidewalks along collector should be wider than that in 

United States. A 6-foot width sidewalk is recommended along 

collector street. On the subcollector street, pedestrians will share the 

street with cyclists.

' ^ lrWr777777^7̂ * »

Access street
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A independent footpaths system is recommended inside 

neighborhood. Residents can use it to reach the entertainment 

center, school freely, without or reducing crossing collector street. A 

4 to 5 feet width is suitable for independent footpath.

These design considerations should be followed:

a. Pedestrians should convenient reach the schools, shop, 

neighborhood center.

b. The conflict points between pedestrians and vehicles, bicycles 

should be minimized.

c. The grass strip between the sidewalk and the curb is not necessary 

for collector street in China in order to save more space .

d. Independent footpaths should have small grade change including 

stairs to prevent cyclists using the footpaths.

Parking inside neighborhood.

Parking design is very important part on success of neighborhood 

design. There are two kinds parking inside neighborhood: vehicle 

parking and bicycle parking.

— Parking for vehicle

There are not more than two percent families own cars in China now. 

The design should consider the situation when five percent of families 

own cars. The design of vehicle parking should be followed by:

a. The parking areas should be located just besides the collector
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s t r e e t s .

b. The size and number of parking areas should be suitable for the 

whole neighborhood.

c. The location of different parking areas should be balanced on the 

whole neighborhood areas.

d. The congestion of the intersection between collector street and 

parking areas should be avoided.

e. Parking should be adequate for both residents and visitors.

f. Parking should be separated from collector street and housing by

meaningful and maintainable planting strips, bay, and islands.

g. A Parking area is recommended to serve two or three nearby 

groups.

h. The distance between the parking areas and the housing groups 

should be within comfortable distance.

i. Vehicles parking is strictly prohibited on collector streets and 

bicycles are also prohibited in the parking areas.

I
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Parking areas
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— Parking for bicycles

Bicycles parking is a special parking problem in China. The problem 

can be solved by these:

a. Bicycles should be parked inside the housing groups. The areas 

besides subcollector and access streets is recommended for bicycle 

parking.

b. The size of bicycles parking should concern both residents and 

visitors, two bicycles per family and one for visitor per family is the 

situation for bicycle parking.

c. The bicycle parking areas should be close to the entrance of housing 

buildings. Two or three nearby housing buildings share one bicycle 

parking area.

areas fo r  bicycle parking

Intersection

The general guideline for intersection design is to minimize the 

conflicts between vehicles, cyclists, pedestrians and provide more 

safety for residents at the intersection. Two kinds of intersection are 

important for traffic safety inside Chinese neighborhood: intersection
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between collector streets; intersection between collector and 

subcollector streets.

The following design considerations should be concerned:

a. T-intersection is recommended for collector streets. The four- 

legged intersection should be avoided. Four-legged intersection is not 

as safe as T-intersection and is easier to cause congestion at 

intersection.

b. The “comer cutting” should be avoided at the intersection between 

collector and subcollector street.

c. A adequate clear sight distance should be provided at intersection, 

especially on collector streets.

d. The angle of three-legged intersection should be 90 degrees or 

more at all directions. The minimum angle of subcollector and 

collector streets is 60 degrees.

e. The number of intersections should be minimized on collector 

streets.

f. Intersection should be avoided at curved streets.

g. Crosswalk for pedestrians and curb cut for wheelchairs should be 

presented at intersection.

Streetscape

A well-designed landscape on residential streets has a strong 

relationship to success of neighborhood design. The followings are 

the design consideration of streetscape:
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a The choice of plants along collector and subcollector streets should 

be low-growing kinds in order to provide residents a clear sight 

distance.

b. Street trees should be planted at least 2 feet behind the curb if 

sidewalk is not presented.

c. The system of streetscape should be based on the low maintenance 

cost.

d. Central islands inside the housing groups are the most important 

part on landscape design on neighborhood. The central islands, with 

plants, rocks, water, chairs, playground for children, sculptures, can 

provide a wonderful living place for residents.

Lighting
Lighting can make streets become an important open space at night. 

The followings are guidelines for lighting design:

a. The selection of light standard and fixture should be based on low 

cost, easy maintenance.

b. The lighting system should be along every kind street and footpaths.

c. The central islands in the groups is the focus of lighting design.

The standard of here should be higher than other places in order to 

make a more open space inside groups at night.
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3. Suggestion of traffic control on residential streets

The objectives of traffic control on residential is:

a. To present a safe environment and a convenient traffic system for 

residents.

b. The traffic control includes the planning and device of traffic 

control.

Planning o f residential traffic control

The planning of residential traffic control presents a reasonable 

transportation system on overall neighborhood. The planning for 

traffic control on Chinese residential streets is based on a new 

neighborhood planning. The principles for traffic control should be 

followed by:

a. Throughing traffic should be avoided on residential streets.

b. A high-speed driving should be avoided on residential streets.

c. Traffic from every part of neighborhood should have convenient 

access to boundary streets.

d. A reasonable set back for buildings along the residential streets 

should be provided.

e. The traffic control should express and reinforce street function. 

Traffic control on residential streets.

There are two kinds of tool of traffic control can be used both on new 

and old residential communities: traffic control device, geometric

100



feature. The traffic control should be clear to vehicle drivers, cyclists, 

pedestrians in order to be effective on traffic control.

a. Traffic control devices

— Stop signs. It is an effective device for both bicycles and vehicles to 

provide pedestrians more safety at the intersection. One of the stop 

signs’ significant influence is to slow down traffic near the 

intersection. Stop signs should be presented when the following 

situation occurs:

□. Stop signs need to be placed on subcollector streets when they 

intersect collector streets.

□. Stop signs need to be placed on collector streets when they 

intersect the boundary streets.

□. At the intersections between collector streets, stop signs need to 

be placed at all intersections.

— Speed limit signs. The speed limit for vehicles in Chinese 

neighborhoods should be 15mph. Because there are so many cyclists 

and pedestrians on the streets, a speed more than 15mph will be very 

dangerous to residents.

— One-way streets designation for bicycles

One-way streets designation can be used in some subcollector streets 

near schools, neighborhood center to reduce traffic volume. Allowing 

only one-way bicycle traffic will provide more safety for residents in
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the areas. The one-way streets designation should allow emergency 

vehicles to access in both ways.

— Other regulatory device

□. Traffic signals. In general, traffic signals will not be presented in 

Chinese neighborhood because of its high cost.

□. Yield signs. Yield signs should be placed on subcollector streets 

when they intersect access streets to provide more safety for 

pedestrians.

□. Truck routes. Truck routes are the same as other vehicles routes. 

□. Parking control. Paring are prohibited for both bicycles and 

vehicles on streets except emergency vehicles.

□. Warning control. Warning control should be presented at the 

following situation:

Before stop sings and near school areas to slow down traffic.

Before crossing markings to slow down traffic. 

tK. At intersection of access and subcollector streets to prevent 

bicycles entering access street.

b. Geometric feature for neighborhood traffic control 

Geometric Features have a significant influence on traffic safety inside 

neighborhood. But the high cost will make it difficult to be placed in 

Chinese neighborhood.

— Chokers. Chokers provide more safety to pedestrians at
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intersection. Chokers are recommended to be placed at the 

intersections between collector streets.

— Median barrier. Median barrier is 

needed to place on the boundary 

streets where they intersect collector 

streets of neighborhood to prevent 

traffic through neighborhood.

______ y v. -couscfix SW 
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— Traffic circle. Traffic circle should be placed on subcollector 

streets to slow down bicycle traffic inside housing groups. The 5 feet 

in diameter for traffic circle is desired.

— Semidiverters. Semidiverters can be put on the end of the one-way 

subcollector streets to prevent bicycle traffic through the street in 

wrong direction. It is a effective device to reduce traffic volume and 

provide more safety to pedestrians.

— “Pedestrians only” street. In some areas like school, subcollector 

should be designed as “pedestrians only” street during special hours 

in order to provide safe areas for children.
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— Pavement undulations

Pavement undulations and speed bumps should be present on 

subcollector streets in the following situation:

□. Near the intersection between subcollector and collector streets to 

slow down bicycle traffic in the housing groups.

□. Near the school areas to provide more safety for children.

— Special device. ,

A special barrier should be placed on the entrance of every group to 

prevent vehicles entering the group. But the size of the barrier should 

be small and not to be obstacles for cyclists and pedestrians. The 

barrier can be pulled out in case of emergency to let emergency 

vehicles in.

barrier at the intersection
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Conclusion:

It is my purpose to give some recommendations on Chinese 

residential street design and traffic control inside neighborhood. I do 

not intend to give these recommendation on some special projects. 

Although most Chinese people live in high density cities, they still 

have the opportunity and possibility to enjoy the high quality 

neighborhood environment. In order to provide them a beautiful and 

safe neighborhood environment, we still need to focuse on planning, 

design consideration, traffic control:

Planning: Curvilinear street pattern(collector street) and group 

pattern have been proved to be effective in Chinese neighborhood 

planning in Southeast China through recent years. They are strongly 

recommended on Chinese neighborhood planning.

Design considerations: The design considerations in Chapter Five are 

based on the residential situation in Zhuhai city. The situation will be 

varied from cities to cities in China because of economy situation, 

population density, climate, etc. The design considerations need to be 

adjusted to these situations.

Traffic control: The traffic control devices are very effective on 

neighborhood traffic control in the United States. The devices can be 

used in Chinese neighborhood except some devices with high cost.
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