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Abstract

This thesis investigates and discusses the current design approaches and development trends of
urban streets in China. As the methodological focus, multiple case studies and interviews are used
to examine actual street design practice to identify the development policy bias of local
governments. Since the 1990s, the great economic achievement in most Chinese cities has evoked
significant growth in the number of automobiles, as well as the increasingly serious problems of
road casualties and congestion. The traffic-engineering-based design approach which used to be
widely adopted and implemented in western countries has dominated the development patterns of
urban streets in modern China. The conventional paradigm exclusively focuses on the traffic
function in urban streets resulting in morphological changes to the urban circulation environment
and keeps on neglecting non-vehicular movement and non-traffic needs. The automobile-
dominated urban circulation environment has had negative economic, social and public health
impacts. Thus, a paradigm shift which calls for a more inclusive design approach for urban streets
which balances functions of place and movement is urgently needed in China. To determine the
challenges and opportunities for the new paradigm, this research identifies the cultural, political
and technical factors for the traffic-centred design trends and the policy bias. Based on this,
policy recommendations and an agenda for revolutionary change for achieving better design

practice for urban streets in post-modern China are suggested.
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Glossary

Key standards and guidance
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JGJ 50-2001
MTS

Organisations

CABE
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CHAPTER1 INTRODUCTION

We must kill the street . . . We shall truly enter into modern town-planning only after we
have accepted this preliminary determination — thundered Le Corbusier at the ninth lecture

of the Friends of the Artists in Paris on 18" October, 1929.

Streets are essential components in the urban fabric, they are places in themselves, they are
the most immediate part of the public urban realm and we encounter them every day

(CABE, 2002: 8).

As the basic organisational structure of urban topology traced out by the tracks of people moving,
the arrangements and patterns of our cities were shaped by the paved linear paths that we call
roads or streets. The above quotations represent two distinct concepts about urban streets over the
last century. Today, the place function of urban streets, as well as the non-traffic needs of street

users, is increasingly recognised and suggested.

However, many design and management practices of urban streets are still dominated by the
requirements of motor traffic. In many Chinese cities, pedestrians and cyclists suffer from a
deteriorating circulation environment since urban streets have been over-focused on motor traffic
flows. Numerous public funds have been invested in road construction projects to facilitate
increasing motor traffic. However, those mega-projects have failed to relieve road congestion or

reduce casualties, but have generated new environmental and social problems.

This research asks why today’s urban street development in China has persistently followed the
old western paradigm which has been proved again and again to be a failure over the last fifty

years. It is urgent to find answers and solutions to reduce automobile dependence and improve
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the urban circulation environment as significant contributions to the national sustainability

agenda’.

1.1 PARADIGM SHIFT OF URBAN STREET DESIGN

Since the 1920s, the design of roads and streets has been strongly influenced by the increasing
use of automobiles. As a response to growing congestion and accidents, traffic engineering had
become the discipline that aimed to achieve traffic fluidity and road safety. Street design was then
rigidly regulated by engineering-dominated codes and standards and universally adopted to safely
integrate ever-increasing numbers of motor vehicles into pre-existing urban forms. Over time,
street design focused primarily on motor vehicle movement, which resulted in “unsustainable
land development patterns, fewer transportation choices, increased noise, pollution and
greenhouse gases, as well as a decline in social, civic, physical and economic activity on streets”

(New York City Department of Transportation, 2009:18).

However, since the second half of the 20th century, the diverse aspirations of other street users
such as pedestrians, cyclists and public transport passengers were gradually reappraised and
valued. It had been well acknowledged that well-designed streets played a crucial role in the
delivery of sustainable communities, as with the vision of the place where people want to live

and work, now and in the future (DfT & CLG, 2007: 16).

There were increasing widespread criticisms of the conventional design approaches with
sustainability principles being introduced into street design practices. Alternative paradigms have
been steadily evolved and exercised in many developed countries. Many of those, such as traffic

calming strategy, the New Urbanism Movement and the shared street concept, had effectively

! Sustainability strategy was first adopted by the State Council of P. R. China in 1994 as required by Agenda 21 in
1992 (United Nations, 1992).
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helped to liberate modern cities from deeply-entrenched, automobile-oriented frameworks and

traffic-engineering-based design regulations.

China, like other developing countries, has been facing a growing rate of motor vehicle
ownership, as well as increasingly serious traffic problems since the 1990s. Tremendous
expenditure on urban road construction failed to reduce the serious traffic congestion and large
number of road fatalities experienced in Chinese cities whilst generating new problems including
social inequity, city erosion, an energy crisis and air and noise pollution. The scientific set of
national standards for road and street design failed to improve road safety and traffic fluidity,

whilst creating an increasingly automobile-dependent city space.

There has been an increasing recognition of sustainability requirements in urban-rural
development in China recently. A wave of significant growth in private motor vehicle ownership
in China is projected, since it has experienced a rapid growth in the economy and real incomes
over the last two decades (Chamon et al., 2008). Previous statistics indicated that approximately
16% of the world’s fatalities on roads occurred in China which had only 3% of the world’s
vehicles (WHO, 2009). It also predicts that the problems of street accidents and traffic congestion,
as well as conflicts between motorists and non-motorists, will become increasingly significant as

the numbers of motor vehicles increase.

Furthermore, there were many other problems which have not been fully recognised but are
actually influencing people’s daily lives. Historical contexts and distinctive aesthetics in most
great cities appeared to be torn up and replaced by the “modern” street system that was primarily
serving motor vehicle movement. From the micro-perspective, an automobile-dominated
circulation system prevails at the expense of non-motorists’ accessibility, convenience and
opportunities for social activities that are ‘pedestrian- or cyclist-hostile’; though it has still failed

to achieve better conditions for traffic flow and safety (Vasconcellos, 2001: 206).

The western lessons have nevertheless failed to stop decision makers in China repeating their
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predecessors’ mistakes. There must be some critical factors driving design trends of urban streets
in favour of motorists. As well as in other developing countries, alternative design practices have
encountered great challenges in China. Automobiles are increasingly embraced by the emerging
middle class in developing countries. Vasconcellos (2001: 156) emphasises the power of “class

decision” in automobile preference which is in favour of the automobile-oriented street system.

However, the design trends of urban streets may be characterised by the distinctive conditions of
China beyond the cultural and social preference for fast, motorised traffic. Urban street design is
often subject to spatial organisation dominated by political-economic powers which, in China, are
the basis for the prevalent logic of ‘zoning’ in development planning. This approach, relying on
much more extensive land assembly powers, exploded the street into separate single-functional
spaces to accommodate different modes and speeds of movement. Given the land collectivisation
of the 1950-1970s, the rapid economic growth since the 1990s and China’s imperial and socialist
traditions and constraints, major Chinese cities are becoming the seedbeds for these super-block

developments (Abramson, 2008).

The established professional practice with rigid and absolute standards provided by traffic
engineers poses obstacles to new thinking and creativity in design practice. Since regulations
have been profoundly embedded in the traffic engineering profession, as well as in the legal and
even the financial structures that support development, they result in uniform developments that
are unresponsive to their users and local contexts (Southworth & Ben - Joseph, 2003). Despite
the hierarchical street system being developed by scientific means to cope with increasing traffic
volumes, its natural deficiencies have been detected (Alexander, 1965; Jiang, 2009).
Contemporary urban design which places a high value on the street environment asks urgently for
a paradigm shift. Nevertheless, the engineering interest may prefer sticking to changing the

existing norms of practice (Hebbert, 2005).
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1.2 RESEARCH AIM AND OBJECTIVES AND SIGNIFICANCE

Efforts to improve the quality of streetscapes are often compromised by rigid applications of
traffic engineering solutions which primarily facilitate motor vehicle movement (CABE, 2002: 36;
ODPM, 2002: 2). For example, it is indicated in China’s national Code for Transport Planning
on Urban Roads [GB 50220-95] that the traffic flows should be distributed by different speeds;
and the arterial geometry and traffic management should be majorly determined by the designed
speed of vehicles (MoHURD: 7.1.2; 7.1.6). It is even written in textbooks that the modern street
and network planning and design should aim at developing fully-functional streets for motor

traffic and achieving adequate street capacity in traffic flows (Wu & Shen, 2003: 4).

The deteriorating pedestrian environment and the dysfunctional impact of highway standards
based primarily on the requirements of drivers and vehicle movement have become an urgent
issue in most modern Chinese cities. This research is timely and important as very few studies
have provided an overall picture or inclusive considerations of the urban circulation environment

in China (Zhou, 1993; Qiu, S., 2006; Zhou & Zhu, 2007).

It is expected to determine practical applications for sustainable urban street design with balanced
functions for both place and movement and for diverse needs in living and travelling. More
specifically, a new practical vision for good urban street design is urgently needed and its
development should attempt to apply real design practices balanced by concerns for safety, health,

access, mobility, liveability, aesthetics and local distinctiveness.

This research study aims to examine the contemporary design trends and development
approaches of urban streets in China, with a specific focus on real-world design processes
through standards, practices and outcomes. Under this overall aim, four main objectives are

proposed:

Objective 1: to develop a critical understanding of conventional design standards and the new

design trends of global urban streets.
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Objective 2: to investigate the current street design trends in China by exploring and identifying

inconsistencies and discrepancies in design standards, practices and outcomes.

Objective 3: to identify factors affecting current design trends and barriers to alternative design

practices within the Chinese political and technical conditions.

Objective 4: to make recommendations for decision makers to develop better practices in street

design to deliver sustainability policies.

1.3 THESIS STRUCTURE

The thesis describes the research in ten chapters according to the empirical logic used by previous
researchers. The overall chapter framework is listed as below to illustrate the basic structure

following the research process (Figure 1.1).

I Chapter1. Introduction I

Literature Review

Practice: Traffic Engineering on Design Chapter3. New Thinking: an Chapter4. Urban Street Development
Standards Alternative Approach to Urban Street in China

Design

Chapter 2. Conventional Street Design

Chapter5. Research
Methodology

Chapter6. Policies and Regulations of Methodological Focus
Urban Street Developmentin China

Chapter7. Profiles of the Sampled Cities and Streets

Chapter 8. Design Standards and Practices: Multi-case Studies

IPartI.ArteriaIRoadsI IPartII.SecondaryRoadsI I Part Ill. Branch Roads I

Chapter9. Discussion

| Chapter10. Conclusions I

Figure 1.1. Chapter framework
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This research begins with an introduction indicating the purpose and significance of the study. It
outlines the study’s extent, focus and context. Chapter 2 asks how the conventional street design
standards are established by the traffic engineering paradigm and universally accepted. The
answer is arranged in two parts: the factors for increasing use of motor vehicles and the
development process of street design standards since the 1920s. It provides the research with a

historical basis of the traffic-engineering-oriented street design and practice around the world.

Chapter 3 critiques the literature on conventional street design practice and new paradigms for
alternative design approaches. The literature, largely from the UK and North American
perspectives reveals flaws and deficiencies in the conventional approach and offers both
theoretical and empirical support to the paradigm shift in urban street design. It stresses the
problems of the ‘traffic induction loop’ (see the explanation on Page 41) in urban street
development and questions the over-focus on traffic-flow concerns. At the end, the chapter lists a
set of new alternative practices as the exemplars representing some new design trends in

developed countries.

Chapter 4 transfers the focus to Chinese literature on the current street development in China. The
literature identifies problems and factors of the current street design trends in many Chinese cities.
The booming economy and family incomes in modern Chinese cities bring increasing numbers of
cars to their traditional centres. The conflict between ever-increasing motor traffic volumes and
limited urban road space evokes debates on different considerations which represent two distinct
views on “good” design practice for urban streets. It indicates how the ‘traffic induction loop’

operates in Chinese cities and its negative social and environmental consequences.

On the basis of previous studies, Chapter 5 proposes a series of research questions and related
methods for data collection and analysis. To investigate the current urban street design trends in
Chinese cities, as well as inconsistencies between standards and practices, it draws a scheme for a
multi-case study which focuses on a sample of nine urban streets in three cities. Furthermore, it

develops a schedule of face-to-face interviews in a variety of disciplines to determine the actual
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experience, perception and perspectives in real-world design practices for urban streets.

Chapter 6 examines street development policies and design regulations in China. The first half of
this chapter provides the following chapters with the overall policy background and framework,
as well as explanations of some specific design standards. The second half indicates the
inconsistency between policies and their delivery and discusses factors in general for the

discrepancies.

Chapter 7 summarises the basic information on the sampled streets and cities. It aims to offer the
multi-case study the distinctive backgrounds and situations of the sample. This chapter involves
three parts according to the selected cities. Each part illustrates the city’s street development

history and outlines the general conditions and parameters of its sampled streets.

Chapter 8 is devoted to the multi-case study which divides the chapter into three parts by the type
of sampled streets. Each part includes two sections: 1) examinations and comparisons of the
sampled streets with the related national standards and design codes and 2) an evaluation and
analysis of the negotiations made between the different needs of users on the street. This chapter
uses a large quantity of tables, figures, diagrams and photographs to illustrate the inconsistencies
between the national standards and practices and the inequity problems of the street conditions

for different street users.

Chapter 9 discusses the revealed inconsistencies and problems of urban street design practices in
the areas of land control, street users’ needs and political and technical issues, as well as the
barriers to alternative design approaches. It quotes the opinions gained from the stakeholder
interviews to indicate the policy bias of the current design trends and the key obstacles to the

paradigm shift in China.

Finally, this thesis ends by summarising all the key findings and provides recommendations for
further studies and practices. It revisits the research questions proposed earlier to determine the

extent to which the research aims and objectives have been achieved.



CHAPTER 2 CONVENTIONAL STREET DESIGN
PRACTICE: TRAFFIC ENGINEERING ON DESIGN
STANDARDS

A standard for urban planning or design, no matter how subtle, can have a tremendous impact on
shaping our built environment. A design code, even if it is insignificant, can direct the
performance of the whole sense of a city by its hidden powers and procedures. As the main
response to the growing demands for traffic flow and road safety generated by the increasing use
of automobiles, today’s street design standards were gradually established during the last century
and then univ