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    ABSTRACT  

High-density cities worldwide are trying to reduce the amount of motorised transportation 

mode usage and use a sustainable alternative such as cycling. It is clear that cycling offers 

significant environmental, financial, and health benefits. This paper is set up to investigate how 

the cycling network can be made safer in Auckland. 

Auckland is the largest urban region in New Zealand and has the challenges of a growing 

population and, accordingly, ongoing urban growth. A Snapshot of Cycling in Auckland (2017), 

released annually by the Ministry of Transport, shows the rate of cycling in 2016 was only two 

percent, in comparison to the other travel modes, such as motorised vehicles, public transport, 

and so on. In a recent report, The Stuff (Flahive, 2019) comments that Auckland riders had 

increased by 8.9 percent in a year, compared to the previous 12 months. The increasing trend 

in biking requires more facilities, safer cycleways, and convenient routes. As well, reducing car 

dependency can preserve Auckland’s green network and help keep future growth ecofriendly 

and sustainable. 

This thesis concludes with pragmatic solutions to enhance the biking corridor’s safety and make 

cycling an irresistible option. In this paper, Auckland’s current characteristics and its future 

challenges and plans are investigated. The project method defines appropriate environmental, 

social, and technical criteria drawn from the literature relating to New Urbanism and 

Sustainable Mobility and tests three different case studies. Furthermore, relevant road codes 

and Te Aranga principles are studied. This paper offers a safe practical design that is evocative 

of interest in cycling as a prime form of transportation by retrofitting five high-risk zones 

including intersections, T-junctions, driveways, parallel parking, and bus stops. Moreover, an 

entertainment/ social zone is promoted to expand social willingness and economic growth. 
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    PART I 

I   INTRODUCTION  

Altering a sustainable mode such as cycling to reduce private motorised transportation mode 

usage and car dependency has been considered globally in high-density cities (Witten et al., 

2018; Woodcock et al., 2018). Cycling expressively encompasses environmental, financial and 

health benefits. Apart from greenhouse gas emissions and economic advantages, bringing back 

the bike can provide physical, psychological and social pleasures. According to Wild & 

Woodward (2019), “cyclists are consistently shown to have the highest levels of satisfaction 

with the trip to work, yet the reasons for this contentment remain understudied” (P. 2). They 

outline four main factors in their research for the high commute satisfaction amongst cyclists: 

1- Commuting control and time reliability; 2- Sensory stimulation; 3- Moderate intensity 

exercise; 4- More social interaction (Wild & Woodward, 2019b). 

Notably, three essential components play a prominent role in the usage of cycling for daily 

travel. Topography, climate, and infrastructure are the encountered factors (Daley, Rissel, & 

Lloyd, 2007; Fishman, Washington, Haworth, & Mazzei, 2014). From the infrastructural 

standpoint, “the perception of cycling as an unsafe mode of travel is a significant obstacle in 

increasing the mode share of bicycles in a city”(Lawson, Pakrashi, Ghosh, & Szeto, 2013, p. 2). 

According to Winters, Davidson, Kao, & Teschke (2011), bicycle route location and design are 

very important in promoting cycling. Safe paths and beautiful scenery can encourage more 

people to bike. Many countries globally strive to improve cycling safety to reduce cycling 

crashes (Schepers, Twisk, Fishman, Fyhri, & Jensen, 2017) and encourage people to commute 

with a green mode of transport, the bicycle. Fishman (2015) stated lack of safety as a 

disincentive to biking. 

Population growth is the challenge that Auckland is facing nowadays, eventually leading to 

urban development. The increase in population has many consequences, one being more 

vehicle usage and car dependency. Ministry of Transport (2018) stated, ‘We are driving further 

and more than ever before.’ The rapid growth of motorised vehicles and related congestion 

on one side and the low cycling rate in Auckland on the other side shows the need to minimise 

cycling obstacles, of which one of the most important is unsafe infrastructure. 

This paper promotes a convenient bike network design and safe routes for commuters of all 

ages to shape a sustainable transport system. 
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1.1  RESEARCH QUESTION  

How can cycling networks become safer in Auckland? 

1.2  RESEARCH RATIONALE  

CURRENT CHARACTERISTICS OF AUCKLAND 

Human wellbeing and liveability have been placed at the heart of Auckland’s transport network. 

Since 2018, Tāmaki-Makaurau has taken a new step towards increasing safety for Aucklanders 

by adapting the Vision Zero programme by 2050 (Vision Zero for the greater good, n.d.). Vision 

Zero was first proposed in Sweden in 1994 to rationalise road safety thinking. This strategy 

explains that no deaths and serious injuries are acceptable. Humans may make mistakes, but 

the transport system should be designed in a way that reduces the vulnerability of users to high-

impact forces in the event of a crash (Kristianssen, Andersson, Belin, & Nilsen, 2018). This 

international benchmark will lead Auckland to a safe place that values all users of roads, not 

only people in vehicles, but also more vulnerable road users like people walking or cycling, 

children and the elderly (Vision Zero for Tāmaki Makaurau, 2019). 

Auckland has undergone several spectacular cycling projects such as The Lightpath, Nelson 

Street, Quay Street, and Beach Road cycle lane. Statistics show that the proportion of cyclists in 

Auckland increased by 18 percent from 2014 to 2018 (TRA, 2018). 

FUTURE CHALLENGES 

Auckland is the most cosmopolitan city in New Zealand. Statistics indicate the Auckland 

population had raisen gradually from 1.1 million in 2000 to 1.5 million in 2019, and estimates 

reaching 1.8 million in the year 2035. This growth requires a lot of effort to bring convenience, 

prosperity and services to people.  

Population growth means more automobile ownership and energy consumption and, 

consequently, congested streets. According to the Ministry of Transport (2019), there was 0.74 

vehicle ownership per person in Auckland in the year 2018, a gradual rise since 2008 when it 

was 0.67 per person. The increasing use of fossil fuels directly correlates to decreasing the urban 

environment's quality, health problems and congested cities, and combustion vehicles are the 

biggest culprits (Holden, Gilpin, & Banister, 2019). 

Interestingly, the rate of cycling in Auckland is low compared to other travel modes. The 

Measuring and Growing Active Modes of Transport in Auckland (2016) released annually by 

Auckland Transport indicates 58 percent of travelers were car passengers or drivers. Only two 

percent of travel was done by bike, among the multitude of journey types and travel modes. 

Figure 1.1.  illustrates the travel patterns in 2016 in Auckland. 
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Specifically, cycling should not be confined to professional athletes, exceptionally trained, and 

biking in their leisure time. Bicycling in the city must be convenient, comfortable, safe and 

irresistible for all daily transportation needs such as going to work, school, shopping, and visits 

(Dozza, Hubbard, & Schwab, 2018). Safe infrastructures can reduce total cycling fatalities and 

injuries and, as a result, encourage more people to commute with a sustainable mode of 

transport. According to the Auckland Transport investment for cycling (Auckland Cycling: An 

Investment Programme, 2018), 60 percent of Aucklanders feel cycling is unsafe in Auckland and 

they would cycle with better infrastructure.  

The other challenge is hills and weather conditions. These two factors discourage cycling in 

Auckland, but they don’t reveal the whole picture. Seventy-three percent of Auckland streets 

have a slope of less than three percent and are suitable for cycling. Besides, hills are no longer 

such an issue with the popularity of e-bikes. Moreover, Auckland's annual sunshine is more than 

cities such as Tokyo and Vancouver. Its annual precipitation is also less than those where these 

cities' cycling mode shares are respectively 14 percent and 4.5 percent (Auckland Cycling: An 

Investment Programme, 2018). 

SAFETY ANALYSIS 

In general, Actual Safety and Perceived Safety are quite different. Actual Safety is experienced 

and observed through crash records, while Perceived Safety is the interpretation of people's 

environmental factors, affecting human willingness to cycle (Cho, Rodríguez, & Khattak, 2009). 

Crash Analysis System (CAS), maintained by the NZ Transport Agency, is an excellent source to 

Figure 1.1.  The Volume of Trips among All Aucklanders in 2016, Source: TRA (Author’s own, 2016) 
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summarise cyclists' Actual Safety. The following data has been extracted from CAS for the years 

2008 to 2018. 

URBAN CYCLING CRASHES 

Nearly half of people who die or are seriously injured are walking, cycling or riding a motorbike. 

Chart 1.2. demonstrates the death and severe injury (DSI) by mode of injured persons in Tāmaki-

Makaurau. This figure clarifies people who are not protected by a metal vehicle shell, such as 

people riding motorbikes, cycling or walking, made up 46 percent of all deaths and serious 

injuries from 2008 to 2018. Motorcyclists and moped riders accounted for 20 percent of road 

crash deaths and serious injuries. 

  

According to the Ministry of Transport (Cyclists, 2017), urban roads are more dangerous for 

cyclists than rural roads. Urban street identifies as any road with a speed limit of 70 km/h or 

less. According to the CAS, 18 cycling deaths, 453 serious injuries, and 1970 minor injuries 

occurred on urban roads between 2008 and 2018. Figure 1.3. specifies the most substantial 

urban risk happened at intersections (“T”, “X” and “Y” junction) and driveways. X, T junctions, 

and driveways were involved in 12 deaths and 304 serious crashes. The main factor reported by 

drivers in these crashes was the lack of cyclists' visibility to when giving way. The other causes 

of these accidents comprise reversing from the driveway, children riding out from a driveway, 

and drivers failing to see a cyclist when turning into or leaving a driveway (Waka Kotahi, n.d.). 

Furthermore, roundabouts are unsafe junctions for more vulnerable road users such as 

Figure 1.2.  Death Serious Injury (DSI) in Auckland 2008 - 2018 (Author’s own, 2020) 
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perambulators, bike riders and motorcyclists due to high operating speeds. Roundabouts were 

the location of 160 serious injuries and three deaths.  

  

Notably, the correlation between the road speed limit and crash severity is generally connected. 

According to a study done by Mackie Research Ltd for the NZ Transport Agency, there is a direct 

relationship between vehicle speed and the risk of a cyclist’s injury. Figure 1.4. demonstrates 

the relative risk of death for cyclists crushed by a car at 50 km/h is four times higher than at 30 

km/h. Death risk if struck at 60 km/h is eight times higher than that at 30 km/h. The study 

expresses that limiting speeds to 30 km/h and even lower are useful for creating a safe system. 

  

Driveway
23%

Roundabout
7%

Multi Rd Join
1%

X Junction
9%

Y Junction
<1%

T Junction
37%

Unknown
23%

Figure 1.4. Risk of injury to 

cyclist based on impact 

speed (source: Mackie 

Research Ltd)  

Figure 1.3. Junction Type in Urban Cyclist Fatal, Serious and Minor Crashes 2008–2018 (Author’s own, 2020). 
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This research also indicates the age target and type of vehicle striking the cyclists as a notable 

factor. Younger people are much less at risk of serious injuries or death than older people (Bike 

Auckland, 2017). Moreover, cars and trucks are involved in the majority of death cycling crashes. 

Data studies confirm wherever heavy vehicles are involved, the rate of risk is more severe. Based 

on CAS data, 37 percent of deaths happened with trucks' involvement, while cars and SUV/VANs 

are respectively 36 percent and 24 percent (see figure 1.5). According to the hospital admission 

reports collected by the NZ Transport Agency, many crashes result in cyclist injuries without any 

involvement of motor vehicles. Riding on the footpath and parked cars, pedestrians, other 

people on bikes, road features (gravel or debris on the surface, potholes, anything trapped in 

the bicycle wheel, uneven surfaces and judder bars) may be involved and create hazards for 

people on bikes. 

 

Roading Customer Satisfaction Surveys done by Auckland Transport for 2015 to 2018 (“AT Asset 

Management Plan 2015-2018,” 2018) signpost that people are not happy with the current level 

of road safety. Satisfaction with road safety has gradually weakened from 65 percent in 2015 to 

57 percent by 2018. Customer Relationship Management (CRM data) at Auckland Transport 

2019 reported a high volume of public requests for speed management, safe pedestrian 

crossings, cycle safety improvements, reduced red-light running at intersections, and 

footpath/cycle path safety.  

  

Car
36%

Bus
1%

Motorcycle
2%

SUV/Ute/Van
24%

Truck
37%

Figure 1.5. Vehicles Involved in Urban Cyclist Deaths in All New Zealand 2008–18 (Author’s own, 2020). 
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1.3  A IM &  OBJECTIVES  

This research aims to address commuters' future needs for safer cycle routes, with a specific 

focus on achieving the possible result with the least likely changes. To this end, attention is given 

to the link between a convenient and safe cycle network and the liveability of the city. 

In achieving this goal, several objectives are set as guidance to understand the issues and 

opportunities. 

• Understanding the current issue of cycling facility networks in Auckland 

• Analysing relevant available background theories 

• Studying relevant case studies 

• Investigating design methods and techniques to promote a safer cycling network 

• Designing safer cycleways to increase the rate of bicycle commuters 

• Investigating the feasibility of the result in other similar locations 

1.4  METHODOLOGY   

This thesis is a Research by Design (RbD) project. RbD is a research methodology that design 

itself becomes the critical component of the research method or process. The effect of design 

research is to stimulate critical inquiry and a new discourse about design practice. RbD is divided 

into three stages: predesign, design, and post design. 

PREDESIGN 

This paper analyses and investigates the safe cycling infrastructure and the factors affecting bike 

commuting, particularly on Great South Road in Auckland. This stage's investigation is divided 

into several parts discussed in chapters II and III to keep the topics clear and concise. The 

following points are expected to frame a set of criteria that will analyse and rationalise critical 

themes.  

Literature Review: As a part of the research methodology, this project tries to consolidate 

pertinent information from the literature review through relevant theories that could serve as 

essential criteria for assessing the project. The focus is on the New Urbanism theory and 

Sustainable Mobility, emphasising the relationship between human activities and city planning.  

Case Studies: The next stage of the work outlines several case studies to analyse high-quality 

approaches in previous successful projects. The Bike Snake in Copenhagen, Vancouver’s Hornby 

Street, and Auckland’s Beach Road projects represent new models of urban cycleways with 

different materials, surfaces, and structures from traditional bicycle paths to promote safety 

and convenience. 

Road Codes and Design Principles: This part of the work discusses the standards and principles, 

policies, and traffic rules related to the planning process to facilitate the research. The sources 

investigated in this paper encompass AT Roads and Streets FRAMEWORK, Auckland Transport 

Code of Practice2013, and New Zealand Cycle Trail Design Guide 2019. 
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Te Aranga Principles and Māori Design: Understanding and following a Māori design practice is 

critical in this research to deliver design outcomes and deepen our sense of place and develop 

meaningful and durable relationships with iwi in Tāmaki Makaurau. 

GIS Analysis: In this research, the Geographic Information System (GIS) is used as an essential 

tool for location mapping, dynamic condition visualisation, and decision-making. The accuracy 

of data from the GIS database can provide technical support to analyse topography, zoning and 

city layout. 

Historical Background and Social Structure: Analysing these factors gives a clear sight and 

expands the breadth of view in assessing the research question. 

Design and Post Design 

This thesis designs pragmatic models by outlining the project analysis and establishing critical 

findings in previous chapters. This stage's investigation is discussed in chapters IV, V, and VI and 

concludes with the final outcome through retrofitting five high-risk zones including 

intersections, T-junctions, driveways, parallel parking and bus stops, as well as promoting social 

zones to expand social willingness and economic growth. 

 

1.5  SUMMARY OF THE CHAPTER  

This paper aims to establish a sound strategy that integrates with Auckland’s transport system. 

It attempts to encapsulate the background theory's key findings with data analysis to create a 

set of criteria for responding to the research question: a safer cycling network and its zones of 

conflict. Congested streets are a spotlight discourse nowadays in urban practice, and cycling as 

a green alternative is given attention. Cities are conceived as epicentres of ecological, economic 

and cultural innovation. The thesis will concentrate on understanding and interpretation of the 

notion of physical and psychological human well-being within the transport system in the 21st 

century.  

In this chapter, Auckland’s current characteristic in transportations are investigated, along with 

future challenges. It also explores the safety definition and statistical data related to Auckland's 

cycling network between 2008 and 2018. There is a direct relationship between vehicle speed 

and the risk of cyclist injury. Notably, the most substantial urban risks happen at intersections 

(“T”, “X” and “Y” junctions) and driveways. Moreover, cars and trucks are involved in the 

majority of the death cycling crashes. 
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    PART II 

I   THEORETICAL BACKGROUND  

4.5 L ITERATURE REVIEW 

NEW URBANISM  

DEFINITION OF  NEW UR BA NISM  

“New Urbanism, or neo-traditional town planning/design, is the most influential postmodern 

design paradigm, developed by architects and urban designers since the early 1980s, it attempts 

to address the ills associated with urban sprawl and post Second World War suburban 

development” (Caves, 2004, p. 491).  

FRAMEW ORK OF NEW URBANISM  

New Urbanism or Neo-traditional movement, an urban design movement that arose in the early 

1980s, mainly initiated in the US and then spread out globally, offers environmentally friendly 

habits and urban quality by creating walkable neighborhoods (Gillette, 2010; Silver, 2006; Talen, 

2005) and calls thinkers and planners to return liveability and walkability to the suburbs 

(Steuteville, R., Langdon, P. 2003). New Urbanism, as a form of postmodern urbanism, tries to 

follow the traditional American neighbourhoods and prevail over the automobile ascendancy 

that was rising rapidly in those decades (Gillette, 2010; Silver, 2006). According to Talen (2005), 

the strength of New Urbanism is that it defines what and how urbanism should be from a 

multifaceted point of view. It encompasses 10 basic principles, such as Traditional 

Neighbourhood Structure, Walkability, and Green Transportation (Kelbaugh & Miller, 2003) 

(Figures 2.1.1 to 2.1.3). These ideas mainly follow two concepts, building a sense of community 

and developing ecological practices. 
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Haas (2008) points out that “the congested, fragmented, unsatisfying suburban sprawl and the 

disintegrating urban centers of today are not merely products of laissez-faire, nor are they the 

inevitable results of mindless greed. They are thoroughly planned to be as they are: the direct 

result of zoning and subdivision ordinances zealously administered by planning departments” 

(p. 64). He mentions that city planning and street design were based around car dependency, 

vehicle traffic and its landscape (Haas, 2008).  In response, New Urbanism advocates mixed-use 

Figure 2.1.1. Traditional 

Neighborhood Structure 
Proposed by Duany 

(Newurbanism.org, n.d.). 

Figure 2.1.2. Walkability, 

New Urbanism (Hazel 

Borys, 2017). 

Figure 2.1.3. Green Transport 

(SOM, 2019). 
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and pedestrian/cyclist-friendly neighbourhood developments to promote urban quality and 

support regional planning for open space. This theory mostly concentrates on the catchment 

area of daily needs and facility placement within distances that could be reachable through 

green transportation. It is characterised mainly by human-scale, green transportation, 

compactness, discernable boundaries, and core/active centres (Gillette, 2010; Nasar, 2003; 

Silver, 2006).  

Accordingly, Duany (2002) argues that it is necessary to create an integrated landscape, where 

“all the component elements reinforce each other” (p. 255) by continuity from neighbourhood 

to rural areas. As illustrated in Fig. 2.1.4 and 2.1.5, Duany Pater-Zyberk developed Perry’s 

neighbourhood unit to clarify the integration needed with the surrounding neighbourhood 

(Duany, 2002; Farr, 2018).  

Opposite this, many critics from all parts of the political spectrum question this theory. Mainly, 

being a social engineering scheme, its weakness is in addressing social equity, limiting private 

enterprise, and being a deregulation power in support of private sector developers, and these 

are the areas where this theory has been criticised (Sharifi, 2016).    

    

Figure 2.1.4.  Perry’s Verssion 

of Neighbourhood Unit (Perry, 

1929). 
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SUSTAINABLE MOBILITY  

DEFINITION OF  SU STAINABLE MOBILITY  

“Sustainable mobility is a strategy based on a global approach that promotes integrated 

transport into an overall pattern of sustainable development which would seek to meet the 

needs of the present without compromising the ability of future generations to meet their own 

needs and would, thus, be in line with the objectives and targets of the forthcoming Fifth Action 

Program: A new strategy for Environment and Development – Towards Sustainability” 

(European Commission, 1992,  P. 43). 

FRAMEW ORK OF SU STAINA BLE  MOBIL ITY  

The first concept of ‘sustainable mobility’ or ‘sustainable transport system’ appeared in 1992, 

in the EU Green Paper on the Impact of Transport on the Environment, to respond to the 

challenges raised a few years earlier by the United Nations (UN) report, ‘Our Common Future’. 

This paper clarifies how society’s understanding and interpretation of this concept has evolved 

Figure 2.1.5.  Duany Pater-

Zyberk’s Version of 

Neighbourhood Unit 

(Duany,2002). 
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and investigates the dramatic increase in environmental impacts from the transport sector 

(European Commission, 1992). 

As(Holden et al., 2019) Holden, Gilpin & Banister (2019) state, the mainstream understanding, 

and interpretation of this fundamental concept have changed with the passage of time. This 

strategy has evolved in six proposed dimensions over four generations. These dimensions 

encompass formulation, impacts, categories, disciplines, approaches and theories. According to 

the European Union Council of Ministers of Transport (n.d.), a sustainable transportation system 

identifies as one that: 

• Allows people, companies, and societie's basic access and development needs, while 

meeting safety and being consistent with human and ecosystem health. It also needs to 

offer equity within and between successive generations 

• Be affordable and operate fairly and efficiently, promoting a choice of transport modes, 

supporting a competitive economy, and balancing regional development 

• Decreasing emissions and waste within the planet's ability to absorb, using renewable 

resources at or below their rates of production, and using non-renewable resources at 

or below the rates of development of renewable substitutes, while minimising the 

impact on the use of land and noise production 

Holden (2019) points out “ sustainable mobility is still needed now, as it was in 1992, but it is 

much more needed as progress has been limited, partly due to the more holistic understanding 

of the problem being a relatively recent development, and partly because the demand for 

transport has continued to increase, certainly by air and until relatively recently by car” (p. 10). 
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4.6 CASE STUDIES  

COPENHAGEN ,  DENMARK  

THE B IC YC LE  SNA KE PR OJECT  

Copenhagen, the capital and best-known city of Denmark with a population of 1.3 million, offers 

an extensive network of cycle lanes to its inhabitants. According to the Ministry of Foreign 

Affairs of Denmark (2019), the bike is a Dane’s best friend and is used in all weather conditions, 

sunshine, rain, hail, and even snow. Interestingly, over the four decades from 1962, city planning 

underwent a widespread renovation. Many car-dependent streets and squares were replaced 

by car-free spaces to serve pedestrians and cyclists. In line with these changes, a targeted policy 

was set to strengthen Copenhagen as a biking city. (Gehl & Gemzoe, 2000). 

 

In terms of climate, Copenhagen has unstable and changeable weather during the whole year. 

Its temperature reaches freezing point in winter and it has rain and snowy days, while in the 

summer, Danes experience higher temperatures, around 22 degrees Celsius, and have fewer 

hours of daylight and sunshine compared to Auckland (World Weather & Climate Information, 

n.d.). 

Figure 2.2.1.  The 

Development of Pedestrian 

Areas in Copenhagen (Gehl 

& Gomzoe, 2000). 
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Copenhagen is one of the pioneers in increasing green mobility and reducing greenhouse gases, 

and aims to become carbon-neutral by 2025. Compared to any other international city (roughly 

the same size), Copenhagen has more kilometres of cycle lanes (City of Copenhagen, 2019). 

Statistics indicate one in two Copenhageners, and 45 percent who commute to Copenhagen, 

travel by bike (Ministry of Foreign Affairs of Denmark, 2019). Robust infrastructure and bike-

friendly policies offer cyclists a higher prioritisation in traffic. Bike commuters also perceive 

cycling autonomy through sophisticated safety and convenience with a greater ability to travel 

and reach their daily and essential destinations by bicycle (Haustein, Koglin, Nielsen, & 

Svensson, 2020). Furthermore, the risk of serious crashes has declined by 72 percent per biked 

kilometre from 1996 to 2011 (The City of Copenhagen, 2011). Many strategies and principles 

are used in this dynamic and pro-cycling city to promote security and safety for their commuters 

such as separated bike tracks (Figure 2.2.4), safer designs for intersections (Figure 2.2.5), green 

and blue bicycle connections (Figure 2.2.6), and elevated bike paths (Figure 2.2.7). 

   

Figure 2.2.4.  Danish separated 

bicycle tracks segregated by a curb 

(The City of Copenhagen, 2011). 

Figure 2.2.2.  A nation of cyclists (Ministry of Foreign Affairs of Denmark, n.d.) 

Figure 2.2.3.  Bicycle Traffic and Policy Strategy in Copenhagen (Gehl & Gomzoe, 2000). 
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The Bicycle Snake is an elevated walk and cycle bridge 235 metres long and four metres wide, 

beginning from the Fisketorvet Shopping Centre, passing over the harbour basin, through the 

blocks Kalvebod Brygge, and linking to the Bryggebro Bridge. Partially extended out over the 

water, it creates a pleasant attraction for commuters along Hotel Copenhagen Island, Aller 

Huset and Atrium. Its steel structure, orange-coloured surface, and built-in lighting aggrandise 

the project (Frandsen, 2015). The project caters to travellers with safety, security and comfort, 

raising the overall quality and sustainability of the precinct's transport network. 

    

Figure 2.2.5.  Safety through design 

(The City of Copenhagen, 2011). 

Figure 2.2.7.  Bicycle 

Snake Project (ArchDaily, 

2014). 

Figure 2.2.6.  Green and Blue Bicycle Connections (The City of Copenhagen 2011) 

Bicycle connections along the water and through green areas separated from car traffic offer an increased 

sense of security and open up new ways to enjoy the city’s green and blue areas. 
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VANCOUVER ,  CANADA  

HOR NBY STREE T A ND  ARBUTU S GREE NWAY  PR OJECT  

With 2.5 million inhabitants, Vancouver is the third-largest city in Canada. Notably, Vancouver 

is a pioneer in sustainable transportation amongst all Canadian cities and has made strides in 

this matter (The city of Vancouver, 2017). Safety, comfort, convenience and fun for people of 

any age and ability from families with kids to seniors and new riders is the vision that Vancouver 

has attempted to approach in recent years (Walking-Cycling report card, 2017). Vancouver saw 

a growth in bike travellers from one percent to five percent between the years 2006 to 2016, 

the direct result of providing comfortable cycle paths separated from motor vehicle traffic and 

offering local neighbourhood streets (Walking-Cycling report card, 2017). The city aims to make 

biking a safe option by promoting AAA standard cycle routes to encourage more residents to 

commute on a bike (The city of Vancouver, 2017).  

  

Figure 2.2.8.  The Bicycle Snake 

(awol.junkee.com). 

Figure 2.2.9.  AAA Guideline (The City of Vancouver, 2017) 
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Although there are similarities in terms of urban density between Vancouver and Auckland, they 

are different in topography and climate. Auckland is a hilly city while Vancouver is flat. This 

feature drives Vancouver to better opportunities. Vancouver experiences less annual sunshine 

hours than Auckland. The annual precipitation is approximately the same, and Vancouver's 

winter temperature reaches 1 degree Celsius (NCDC, 2019). 

      

   

Over the past decade, Vancouver has undergone many projects to ensure safety for bike 

travellers, such as the Hornby Street project (Figure 2.2.11 and 2.2.12) and Arbutus Greenway 

(Figure 2.2.13 and 2.2.14). In the Hornby Street project, which was constructed in 2010, the 

unprotected, on-road bike lane has been replaced by a two-way travel lane for cyclists on the 

same side by eliminating automobile parking from one side of the street. Consequently, Hornby 

Street has transformed into the top 10 busiest bike traffic street by 2020, promoting a high 

standard facility (Vancouver.ca, 2020). 

Figure 2.2.10.  Bike 

Paths in Vancouver 

(The City of 

Vancouver, 2017). 

Figure 2.2.11.  Before and After of Hornby Street Project (Vancouver.ca, 2017) 
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The next successful project, Arbutus Greenway, started in 2016, offers a two-way, off-street 

experience to bike commuters and pedestrians with paint-segregated walking and cycling space. 

The project is estimated to be entirely constructed by 2023/2024. This off-street pathway 

currently offers a temporary asphalt way and entices thousands of Vancouver residents every 

day, promoting walking, cycling, and rolling from False Creek to the Fraser River. The significant 

impact is giving inhabitants of all ages and abilities places to gather, have fun, and enjoy the 

surrounding landscape (City of Vancouver, 2021).  

    

Figure 2.2.13.  Arbutus Greenway Map in 

Vancouver (City of Vancouver, 2021). 

Figure 2.2.12.  Hornby Street Project (Vancouver.ca, 2017) 
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AUCKLAND ,  NEW ZEALAND  

BEACH ROAD  CYCLING PROJE CT  

Focusing on liveability and sustainability, Cycling in Auckland has become a key contributor to 

enhancing travel options across the transport network in recent years. Auckland Transport and 

Auckland Council aim to create a future where anyone can feel comfortable riding a bike by 

investing in 10-year plan to improve the cycling network and create greater freedom of 

movement and better places (Auckland Cycling, 2018). 

Auckland is seeing growth in cyclist journeys. Responding to this trend and encouraging more 

Aucklanders to bike, the council has made an effort to bring in key sections of the Auckland 

Cycle Network by new infrastructure, upgrading existing facilities, and providing more transport 

choices for people. Significantly, separating from traffic and pedestrians and providing links 

from the inner suburbs with the central city has been considered (NZTA, n.d.). 

The Beach Road cycling project, completed in 2015, creates an essential link in Auckland’s first 

urban cycleway. It links to the Grafton Gully Cycle route and bike path on Tamaki Drive and Quay 

Street. These facilities form a connected, safe, and convenient corridor for Aucklanders to 

access the city centre by bike. A 1.5 kilometres two-way dedicated cycleway, which is protected 

from traffic, transforms the city centre into a bike-friendly destination where travellers can 

shop, relax, linger, dine, and spend time. 

The project encompasses several social, economic and sustainable benefits for society and has 

set the standard for Auckland’s cycling initiatives. It has also promoted connections between 

existing and proposed cycleways and encourages sustainable and healthier transport choices. 

The feedback indicates that 87 percent of respondents support the project and believe it could 

be a catalyst for other cycling projects in the city (Auckland Transport, n.d.). 

Figure 2.2.14.  Arbutus Greenway Project (City of Vancouver, 2021). 
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Figure 2.2.14.  Beach Road Cycleway Map 

(Auckland Transport, 2014). 

Figure 2.2.14.  Beach Road Walking and Cycling Project (Auckland Transport, 2014). 

Figure 2.2.15.  Beach Road Typical Section (Auckland Transport, 2014). 
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4.7 DESIGN STRATEGIES &  PRINCIPLES  

NEW ZEALAND CYCLE TRAIL DESIGN GUIDE (2019) 

The New Zealand Cycle Trail Design Guide is a comprehensive source of trail design and 

construction techniques for anyone who plans, designs, or builds paths on the New Zealand 

Cycle Trail (NZCT Design Guide, 2019). This guide compiles information on all aspects of the trail, 

from mountain bike tracks to urban cycle paths. It illustrates the trail criteria and defines the 

trail grade, which reflects the chosen target audience and surface material by providing a design 

standard for planners and designers. This guidance streamlines the techniques and keys to 

deliver the information needed for well-designed pathways. Such designs significantly enhance 

the user’s riding experience and the enjoyment of the beautiful scenery. Moreover, it indicates 

the value criteria for sustainable trails with minimum ongoing maintenance (NZCT Design Guide, 

2019).  

PERFORMANCE  STA NDA RDS   

• Required standard space for cyclists to meet comfort and safety (see figure 2.3.1) 

• Gradient requirements for on-road/off-road trails. Each cycle path should meet grade 3 

criteria for everyday cycling (see Table 2.3.1 & 2.3.2) 

• Recommendation of surface types for various path grades (see Table 2.3.3) 

    

Figure 2.3.1.  Cycle operating space (NZCT 

Design Guide, 2019). 
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Table 2.3.2.  Gradient requirements for off-road trails (NZCT Design Guide, 2019). 

Table 2.3.1.  Gradient requirements for on-road trails (NZCT Design Guide, 2019). 
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AUCKLAND TRANSPORT CODE OF PRACTICE (2013)   

All stages of design, from the concept stage through to the detailed plan, need practice 

guidance. Auckland Transport Code of Practice 2013 provides guidelines and criteria for 

designing cycle routes to meet the current NZ Official Road Code for Cyclists and ensure that 

the designs comply with advice and traffic rules for cyclists. All cycle lane types and categories, 

lanes width dimensions based on speed limits of roads, operating spaces, and signage are 

gathered in one chapter to streamline the standards needed by planners and designers.  

  

Table 2.3.3.  Recommended surface types for off-road trails (NZCT Design Guide 2019). 
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PERFORMANCE  STA NDA RDS   

• Required standard definition of cycling facilities and their differences (Figure 2.3.2) 

• Standard dimensions requirements for on-road/off-road cycle facilities based on speed 

limits (Table 2.3.4) 

• Code of practice for designing cycle facilities (Figure 2.3.3) 

  

 

 

Figure 2.3.2.  Summary of facility 

types by category (Auckland 

Transport Code of Practice, 2013). 

Table 2.3.4.  Minimum cycle lane width (Auckland Transport Code of Practice 2013). 
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AT  ROADS AND STREETS FRAMEWORK  

Both Auckland Council and the land development sector look for more precise road and street 

design guidance. The Roads and Streets Framework and the Transport Design Manual have been 

developed as complementary documents in response. The Roads and Streets Framework 

Figure 2.3.3.  Cycle Facilities (Auckland Transport Code of Practice 2013). 
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defines, balances and integrates the intended strategic, local zones, and movement functions 

of roads and streets. It also describes the levels of service for all transport modes. Transport 

Design Manual also provides design and technical specifications for existing and new roads and 

streets to ensure they support the desired place and movement outcomes. Applied together, 

these two documents guide partners (councils, etc.) and external parties (developers, etc.) 

about Auckland Transport’s requirements for the planning, design, construction and vesting of 

assets that will be managed by Auckland Transport. The framework assesses engineers, 

architects, planners, urban designers, developers and anyone who plays a part in improving or 

determining Auckland’s road and street quality (AT Roads and Street Framework, 2018). 

PERFORMANCE  STA NDA RDS   

• Road and street movement function, their level of strategic importance and their 

typologies (Figure 2.3.4) 

• Modal priority assessments (Figure 2.3.5) 

• Urban street and road design guide for different streets type (Figure 2.3.6 and 2.3.7) 

 
Figure 2.3.4.  Nine typologies for Auckland (AT Road and Street Framework, 2020). 
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Figure 2.3.5.  Modal Priority 

Assessments (AT Road and 

Street Framework, 2020). 
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Figure 2.3.6.   Urban Street and Road Design Guide (AT Road and Street Framework, 2018). 
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4.8 TE ARANGA PRINCIPLES  

Tāmaki Makaurau, Auckland, has been the home of Māori, the indigenous people of Aotearoa, 

New Zealand, for over 1000 years and is shaped by its Māori history and presence. The Treaty 

of Waitangi admits the rangatiratanga of Auckland’s hapū and iwi, known as mana-whenua, as 

well as the inseparable bond between Tāmaki Makaurau, the people, and Tāmaki Makaurau, 

the place (Te Ara, n.d.). 

Today, Māori, their values, and their wellbeing are essential to Auckland’s success. A productive 

outcome can be achieved when Māori have opportunities for self-determination and 

expression, share efforts between Māori and others, and Māori values are integrated into 

Figure 2.3.7.   Urban Street and Road Design Guide (AT Road and Street Framework, 2018). 
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planning, decision-making and delivery. These enhance Māori social, cultural, economic and 

environmental wellbeing. A clear understanding and following of Māori design practice, which 

is key to delivering design outcomes, helps deepen our sense of place and develop meaningful 

and durable relationships with iwi in Tāmaki Makaurau. 

Te Aranga principles provide a clear process outlining how designers and architectures can all 

positively engage with mana-whenua and shape the built environment to acknowledge the 

position as a city in the South Pacific. Seven principles are; Taiao: the natural environment, 

Mauri Tu: environmental health, Mahi Toi: iwi/hapū narratives are being used in this project. A 

safe cycle route is a public place in its own right rather than just a movement corridor. Therefore, 

the natural environment becomes vital to be protected. Furthermore, Manakitanga means 

being kind and hospitable, and Atawhaitanga means caring for others; these two values are 

related to safety and wellbeing. These values strengthen the design outcome while Mahi Toi, 

ancestral names, local tohu and iwi narratives creatively re-inscribe into the design environment 

including landscape, architecture, and public art (Auckland Design Manual, n.d.). 

4.9 SUMMARY OF THE CHAPTER  

Certeralising the homo sapiens’ needs into city planning has been highlighted in the last half-

century. For about 50 years, architects and city planners have tried to build modern cities 

responding to the modern man with new needs. Cities built up rapidly, and everything from the 

old man didn’t apply to the new situation. The things that were ignored totally in that time were 

the quality of life, human feeling, and happiness. Before 1960 cities were built in a way that 

suited the homo sapiens body. Feet and eyes were the two things that old cities cared about it, 

and all the dimensions were relatively small to reflect the actual senses of homo sapiens. But 

after that time, people's scale was utterly neglected (Gehl, 2011). 

New Urbanism and Sustainable Mobility are two theories that discuss human needs against 

urbanisation, modernisation, and their harmful impacts. These rationalise the major 

transformations in urban planning and transport system over the decades and emphasise the 

relationship between human activities and city planning. 

Three successful case studies exemplify muli-programmatic techniques and strategies in 

designing safe cycle infrastructure in Copenhagen, Vancouver and Auckland. A series of design 

solutions can be extracted and applied to Auckland’s cycling corridors. The key findings are: 

• Elevated bike paths 

• Bicycle connections along the water and through green areas separated from cars 

• Safety through design 

• Retrofitting traditional streets to create a protected bike path 

• Providing bike parking and related facilities 

• Attractions  

Furthermore, standards and principles relating to the planning process, policies, traffic 

rules, and road and street codes used for road and street planning have been extracted to 



45 
 

facilitate this research. The sources investigated in this paper encompass AT Roads and 

Streets FRAMEWORK, Auckland Transport Code of Practice 2013, and New Zealand Cycle 

Trail Design Guide 2019. These three sources cover all technical data required for such a 

project, from classifying road and street family in detail to providing strategic principles and 

guiding metrics for the design. 

In order to enhance Māori social, cultural, economic, and environmental wellbeing, Māori 

need to have opportunities for self-determination and expression, share efforts between 

Māori and others, and integrate Māori values into planning, decision-making and delivery, 

resulting in a productive outcome. Te Aranga principles provide a clear process outlining 

how designers and architectures can all positively engage with mana-whenua and shape the 

built environment to acknowledge the position as a city in the South Pacific. The principles 

related to this project include Taiao, Mauri Tu, Mahi Toi, Manakitanga, Atawhaitanga, and 

Mahi Toi. 
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Figure 3.1.  GIS Mapping of South Auckland (Author’s own, 2020). 
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    PART III 

I  SITE ASSESSMENT AND ANALYSIS 

3.1  CONTEXT ANALYSIS  

BACKGROUND  

South Auckland is defined as the combined local board areas of Māngere-Ōtāhuhu, Ōtara-

Papatoetoe, Manurewa, and Papakura, a series of residential and industrial suburbs stretching 

from Ōtāhuhu in the north to Drury in the south (Locality Population Snapshot, 2014). South 

Auckland was primarily a farming zone until the 1950s when the southern highway to Wiri 

attracted industry and low-cost housing. In 1965 Manukau City was formed by amalgamating 

Manukau and Manurewa. The area began to develop gradually, and new shopping centres 

sprang up. A new shopping centre was opened in 1977 at Wiri, currently known as Manukau 

Central, and acquired by the Westfield Group in 2001. Auckland Botanic Gardens, opened in 

1982, appeal to sightseers travelling on the Wiri Rambler, who enjoy looking at 10,000 plants 

(figure 3.1.4). Manukau City grew into part of an enlarged Auckland city by 2010. In light of 

recent developments, Manukau Station, Vector Wero White Water Park, Vodafone Venue 

Centre, and Manukau Ramada Suites were opened to offer more quality of life to inhabitants 

(Te Ara, n.d.). 

    

Figure 3.1.1.  South 

Auckland (Te Ara, n.d.). 



48 
 

 

   

SOCIAL STRUCTURE  

South Auckland is New Zealand’s most ethnically mixed urban area, with 165 different ethnic 

groups. According to New Zealand’s 2018 census, almost 20 percent of Auckland’s population 

lives in the south, and this area is one of the most youthful regions in the country. Statistics 

show 27 percent of the resident population is under 15 years of age in South Auckland, 

compared to 19.6 percent nationally. As specified in the bar chart 3.1.1, only 8.4 percent of 

South Aucklanders are aged 65 years and over, compared to 15.2 percent nationally. 

Figure 3.1.2.  GIS Mapping of Local Board Areas South Auckland (Author’s own, 2020). 

Figure 3.1.3.  Papatoetoe Omnibus (Te Ara, n.d.). Figure 3.1.4.  Auckland Botanic Garden (Te Ara, n.d.). 
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South Auckland also holds by far the largest proportion of Auckland’s poorest residents. Over 

60 percent of inhabitants in South Auckland identify as Māori or Pacific Islanders, compared to 

12.8 percent nationally. In light of recent growth, social differences have accentuated. Although 

the industrial suburbs are home to poorer Māori and Pacific communities, the coastal and rural 

subdivisions between Whitford and Clevedon are wealthy (Te Ara, n.d.). 

According to Waipareira 2017, in  South Auckland, Māori and Pacific peoples are significantly 

disadvantaged, with a higher proportion of adults having no formal qualifications (compared to 

adults from other ethnic groups), lower rates of home-ownership, lower car ownership, or 

8.5

60

8.4

27

4.8

12.8

15.2

19.6

0 10 20 30 40 50 60 70

% of Unemployment Rate

% of Maori & Pacific Islander

% of Age 65 and Over

% of AgeUnder 15

South Auckland

New Zealand South Auckland

Figure 3.1.5.  South Auckland Youth 

(Te Ara, n.d.). 

Chart 3.1.1.  Comparison of Various Factors Between South Auckland and NZ (Author’s own, 2020). 
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access to private motor vehicles, as well as a higher proportion of adults with a personal income 

below the national median. As shown in chart 3.1.1, South Auckland also has significantly higher 

unemployment rates, with 8.5 percent compared to nearly five percent for the Auckland region 

(Statistics New Zealand, 2018). South Auckland residents are more likely than Aucklanders to 

reports feeling unsafe in their homes after dark. Over half the population report feeling unsafe 

when walking alone in their neighbourhoods and town centres after dark. Community safety 

relates to both environmental and social factors. Furthermore, a small minority forms gangs, 

creating crime issues in the city. In response, local councils have funded various sporting and 

cultural activities to combat gangs' appeal, such as kapa haka (performing arts) groups (Te Ara, 

n.d.). 

 

Interestingly, mortality in this area is partly attributed to the higher than average smoking rate 

amongst Māori and Pacific peoples. However, lack of physical activity compounded by high 

speed, heavily trafficked roads, poor road safety, lack of travel mode choice, poor connections 

between destinations, and air pollution from heavily trafficked roads, exacerbate the problem. 

The transport system also creates inequitable outcomes. Road deaths and serious injury rates 

tend to be higher among Māori, Pacific children, and people living in more socioeconomically 

deprived neighbourhoods (Waipareira, 2017). Figure 3.1.6 indicates the amount of traffic 

crashes in South Auckland between the years 2008 to 2018. 

Figure 3.1.6.  GIS Mapping of Traffic Crashs South Auckland 2008-2018. Source: GIS & CAS (Author’s own, 2020). 
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MANUKAU HARBOUR  

Fertile soils and plenteous fish supplies created comfortable living conditions in the area and 

drew Māori to settle on its shores. Manukau Harbour was a large, shallow tidal harbor that 

connected the Waikato River to the Waitematā and Kaipara Harbours. It became a port, in the 

19th century for Pākehā, Māori coastal and Australian trade. Te Mānukanuka-a-Hoturoa, 

meaning the troublesome waters of Hoturoa, was used by Tainui to name the harbour because 

of rapid tides and sandbanks. The harbour is currently called Manukau, meaning wading birds, 

due to the migratory birds that feed there. The airport opened in 1966, built on the eastern 

shore of Manukau Harbour. It is New Zealand’s busiest airport and the country’s principal 

gateway to the world (Te Ara, n.d.). 

GREAT SOUTH ROAD  

Great South Road was constructed under Governor Grey's orders, the governor of the colony of 

New Zealand in 1861, during the New Zealand Wars (O’Malley, 2016). British Army troops 

constructed the road, through a swampy and thickly forested country to provide a flow of 

supplies for the Waikato campaign. Eventually, it has been superseded by the Auckland 

Southern Motorway. However, GS Road is now a major transport route and connects a series of 

diverse communities from Auckland commercial to suburban areas (Carnegie, 2016).  

 

Today, GS Road begins in the central Auckland suburb of Epsom, then passes 

through Greenlane, Ellerslie, Penrose, Mt Wellington, Otahuhu, Papatoetoe, Manukau, 

Manurewa and Papakura. Passing through urban sprawl, the road continues its way to the south 

Figure 3.1.7.  Members of the Royal Artillery working on Great South Road, 1863. (Photo by William Temple, 

Urquhart album, Alexander Turnbull Library). 
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through Drury before finishing at Mill Road in Bombay and integrating with the Waikato 

Expressway (wikipedia.org, 2018). 

The project's focus goes to a part of the road starting from Kerrs Road intersection, then passes 

through Vector Wero White Water Park, Vodafone Venue Centre, and Manukau Ramada Suites 

on one side, and private residential areas on the opposite side. The red path in figure 3.1.8 

indicates the project area. The case study terminates at Manukau Crossing, where an on-road 

unprotected cycle lane exists (Figure 3.1.8).  

 

3.2 TRAFFIC ANALYSIS 

According to the Road and Street Framework 2018, which is described in chapter II, figure 2.3.7, 

GS Road is a mixed-use arterial road with a speed limit of 60 kph in urban areas and 50 kph in 

the centres. GIS mapping of 3.2.1 classifies the streets and road’s speed limits located in the 

project zone. 

In light of recent growth, several types of cycle facilities exist in the area. As shown in figure 

3.2.2, most of the cycle facilities are on-road, unprotected cycle lanes indicated by a blue colour 

and no protection to secure cyclists safety. The project case study zone is marked by green in 

figure 3.2.2, where the bike facility type is a shared off-road path that is mixed-use for 

pedestrians, cyclists and other non-motorised users. It begins from Costar Place in the south 

and extends to Manukau Station Road to the north, connecting the existing on-road cycle routes 

up and down.  

Figure 3.1.8.  The Project Zone (Author’s own, 2020). 
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Cyclists traveling north on the track will be required to cross over Great South Road and several 

X-intersections, T-junctions and driveways, using no cycle-crossing facilities. Data on Crash 

Analysis System (CAS) illustrates a fatal crash in this location and more severe and minor crashes 

along the path between 2008 and 2018. Figure 3.2.3 shows the correlation of crashes with cycle 

facilities on the site. According to figures published by NZ Ministry of Transport in December, 

Figure 3.2.1  Speed Limits of Project 

Zone (Author’s own, 2020). 

Figure 3.2.2  Cycle Facility Network 

(Author’s own, 2020). 
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2017, the average social cost of road crashes and inuries is estimated at $4,916,000 per fatal 

crash, $923,000 per conveyed severe injury crash, and $104,000 per minor injury crash. 

 

 

3.3 LAND USE ANALYSIS 

The study of current site land use (figures 3.3.4 and 3.3.5) illustrates different purposes for land 

uses. The area is the Wiri Stream Reserve, several public open spaces, Botanic Gardens and 

Figure 3.2.3.  The Relation of Cycle Crash Severity with Cycle Facilities (Author’s own, 2020). 

Figure 3.3.4.  Site Location and Context (Author’s own, 2020). 
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Totara Park. It also categorises by residential, business  and entertainment zones. The proximity 

of residential areas with commercial and entertainment areas increases the importance of easy 

access to the destination. 

 

 

  

Figure 3.3.5.  Current Land Use of Site (Author’s own, 2020). 
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3.4 GEOGRAPHY 

Auckland is a hilly city and has a unique natural environment (Auckland Design Manual, n.d.), 

and its topography affects urban space structure, subdivisions and built form. Based on 

Auckland Council data, urban planning and subdivisions respond to the landform and its 

features and keep to the minimum level changes. However, many areas are wheel-friendly for 

prams, mountain buggies, wheelchairs and people on bikes. 

According to the New Zealand Cycle Trail Design Guide 2019, which has been described in 

chapter II, an acceptable gradient for ordinary people on bikes is anything up to five percent. 

Auckland Cycling (2018) shows 73 percent of Auckland streets have a slope of less than three 

percent, and there is good potential for improvement of bike infrastructure. As shown in the 

Digital Elevation Model, figure 3.4.1, and GIS map of the slope, figure 3.4.2, the loop, with an 

incline of less than five percent, indicates the site's opportunity for the project purpose. 

Obviously, there are no gaps in the loop, which meets the connectivity for the cycle route. 

    

Figure 3.4.1  Digital 

Elevation Model (Author’s 

own, 2020). 
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Figure 3.4.2 GIS Mapping 

of Slope in Great South 

Road (Author’s own, 2020). 
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59 
 

3.5 CYCLING CATCHMENTS 

As Flamm & Rivasplata (2014) point out, “researchers use the concept of a catchment area to 

describe the geographic area within which most transit users are comfortable to walk to or from 

a public transit stop or station” (p. 101). According to Bike Auckland (n.d.), 736,000 Aucklanders 

live within a 15-minute cycle of a station or ferry terminal. Figure 3.5.1 displays the 3 km bike 

ride's catchment map to train stations and ferry terminals. Hereby, improving biking 

connections to stations will maximise the ease of accessibility of stations to many more people. 

Therefore, many short trips taken by a motorised vehicle every day could be taken by bike. In 

order to make cycling a viable option for a significant percentage of people, adequate 

infrastructure is required in place to make cyclists feel safe. Figure 3.5.2 illustrates the cycling 

catchment of the project site for five and three-minute cycling trips.  

    

 

Figure 3.6.1 15-Minute Cycling 

Catchments (Bike Auckland, n.d.). 

 

Figure 3.5.2.  GIS Mapping of 5 & 3-Minute Cycling Catchments (Author’s own, 2020). 
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3.6 USER TARGET 

Generally, this paper targets seven categories of commuters. As simplified in figure 3.61 and 

3.6.2, the project is about targeting congestion and attempts to improve easy access to jobs, 

study and daily tasks. It mainly considers short-medium distance commutes, connection to main 

stations, trips to school, and everyday household trips. 

    

 

Figure 3.6.1 User Target Chart 

(Author’s own, 2020). 

Figure 3.6.2.  GIS Mapping of User Target (Author’s own, 2020). 
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3.7 SUMMARY OF THE CHAPTER  

The evolution of South Auckland’s transportation system has undergone remarkable 

transformations since 1861 when Great South Road was constructed. The shift from modern to 

the postmodern and then to the contemporary era involved new infrastructure movements and 

saw a dramatic population growth in Auckland’s outlying suburbs. Auckland’s geography is 

configured as a hilly city. However, 73 percent of Auckland streets have a gradient of less than 

three percent, strengthening the notion of available potential for improving cycling facilities.  

Urban intensification of the south region saw the upsurge of diverse ethnic groups and 

communities spread across the area. South Auckland’s demographic ranks Māori and Pacific 

Islanders the highest, followed by Asian and European. The area's social structure shows the 

young formation of society, a lower rate of wealth, and a higher unemployment rate than for 

other Aucklanders.  

The site of interest is South Auckland; in particular, part of GS Road beginning from Kerrs Road 

intersection to Manukau Station Road. This site is home to several businesses, entertainment 

zones, public open spaces, and residential precincts. Traffic analysis illustrates the high volume 

of road and street crashes and emphasises the need to reconsider safety factors. As well, land 

use analysis and cycling catchments advocate the site’s remarkable potential of developing 

active and personal mobility modes to mitigate the pressure of rising congestion, emissions, 

population growth, public health impacts, and, of course, safety. The project is about targeting 

ordinary people from kids to adults to make biking the prime mode of transportation for short-

medium distance commutes to reach work, schools, bus and train stations, and neighbourhood 

shopping centres. The key findings outline a set of criteria for the project that encompasses 

design for people, Safety, convenience, connection and direction.  
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    PART IV 

I   DESIGN 

4.1 DESIGN SCOPE & OBJECTIVES 

All multi-modal travel involves risks. A well-integrated and smart transport planning that gives 

multi-modal accessibility to travellers while decreasing the need to travel by car can significantly 

decrease risk exposure rates. Auckland's population growth results in immense pressure on its 

urban peripheries and planning, including the transport system and its infrastructures. Strategic 

planning is needed to answer Auckland’s critical challenges and deliver an integrated model for 

future needs. This chapter provides experimental design for Great South Road according to 

design principles and strategies extracted from the literature review and case studies to 

examine the opportunities of an integrated approach to address safe, active transport and 

create healthy, vibrant communities. 

4.2 PRELIMINARY TESTS 

CONCEPTUAL SCHEME 1  

The presence of the Wiri River on the site gives an excellent opportunity. This green, open 

precinct offers a significant potential to create off-road cycle routes passing along the river with 

pleasant scenery (Figure 4.2.1). This conceptual scheme provides safety by being wholly 

separated from heavy traffic while giving recreational activities to travellers. As clarified in figure 

4.2.2, it also offers connectivity with the existing cycle route to the Botanic Gardens in the south-

east (the red path). 

There is another opportunity to create an off-road cycle route passing through the residential 

area and then continue and pass from the back of Vector Wero White Water Park and Vodafone 

Venue Centre (the purple path in figure 4.2.2). This scheme also gives the cyclist the opportunity 

of being away from heavy traffic. 

STRENGTH S  

• Creating an off-road cycle path meets the project’s criteria and provide safety 

• Open green scapes could be an attraction for residents 
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• Providing connectivities to the existing on-road cycle path in the north and south 

• Could be expanded and connected to the Botanic Gardens in the south-east 

WEAKNE SSE S  

• Providing fewer connectivities to important points such as White Water Park, 

commercial area, Manukau Hotel, and Manukau City Centre 

• Not a good route for daily tasks 

 

Figure 4.2.1.  Conceptual Scheme 1- Experiment 1 (Author’s own, 2020). 
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CONCEPTUAL SCHEME 2  

This conceptual scheme offers an elevated cycle path above Great South Road from Kerrs Road 

intersection to the intersection of Manukau Station Road (Figure 4.2.3 and 4.2.4). Like the 

conceptual scheme 1, it meets the project criteria and offers a safe route to bike commuters by 

being away from motorised vehicles. It also joins the two on-road cycle lanes, represented by 

blue lines in figure 4.2.4.  

STRENGTH S  

• Creating safety by keeping away from heavy traffic 

• Less land use and avoids making land impervious 

• Offering a pleasant view of the city to cyclists bypassing ‘in the air’  

WEAKNE SSE S  

• The high cost of implementing, materials, high-tech facilities and maintenance  

Figure 4.2.2.  Conceptual Scheme 1- Experiment 2 (Author’s own, 2020). 
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 Figure 4.2.3.  Conceptual Scheme 2- Experiment 1 (Author’s own, 2020). 
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CONCEPTUAL SCHEME 3  

This conceptual scheme mostly focuses on retrofitting the current off-road shared path on GS 

Road. The current situation offers six vehicle lanes at Great South Road and the shared footpaths 

between pedestrians and cyclists of approximately 4.5 metres on two sides of the road. This 

scheme attempts to meet the project’s criteria by keeping the road function and redesigning 

the shared path into the protected cycle path and separated footpath. As well, the scheme 

concentrates on the riskiest zones such as X-intersections, T-junctions, driveways, parallel 

parking and bus stops, and redesigns them to be safer for commuters. This scheme is 

investigated in detail in Design Development and further chapters.  

STRENGTH S  

• Creating a safe network on-road cycle path with physical divider 

• Creating a low-cost path 

• Providing connectivity to the existing bike path 

• Offering attractions for the commuter 

• Connecting residential area to commercial and entertainment zones 

• Low-cost maintenance 

WEAKNE SSE S  

• The difficulty of applying the technique to all areas in Auckland 

Figure 4.2.4.  Conceptual Scheme 2- Experiment 2 (Author’s own, 2020). 
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4.3 DESIGN DEVELOPMENT 

The concept design includes six zones, as pointed out in figure 4.3.1, responding to the design 

objectives outlined in chapter one. Each zone has its strategy and technique that coexists with 

an integrated framework and fills the gap from Kerrs Road to Manukau Station Road by a unified 

bike route.  

 
Figure 4.3.1.  Design Zones (Author’s own, 2020). 
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INTERSECTION OF GREAT SOUTH ROAD WITH KERRS ROAD  

Figure 4.3.2 illustrates the intersection of Great South Road with Kerrs Road. As shown in the 

top view, the crossing is the home of five vehicle lanes at Great South Road with a fast/left-turn 

route at the corners. A triangular-shaped island forms the pathway for drivers. The wide 

sidewalk presence, for approximately 4.5 metres, offers a shared path for pedestrians and 

cyclists. 

     

Experiment 1 creates the cycle route by eliminating one driving lane and adding a bike lane on 

both sides of the street. This technique is practicable on both roads (GS Road and Kerrs Road) 

to drive an integrated network in the area (Figure 4.3.4, Experiment 1). The cycle lanes are 

marked in green to clarify the path and create private space for bike commuters. Next, the 

crossing corner radius is reduced dramatically, and the left-turn lane is replaced with a cycle 

lane. Accordingly, the triangular island is reformed into a moon shape to deliver an easy turn for 

bike travellers and follows the crossing design pattern. 

 

Figure 4.3.2 GIS Mapping 

of Great South Road 

Crossing (Author’s own, 

2020). 

Figure 4.3.3.  Design experimentation of a new cycle path corridor (Author’s own, 2020). 



69 
 

A weakness has been revealed through a critical assessment of the design concept. In particular, 

abolishing a driving lane may have a negative impact on traffic flow. GS Road is an arterial road 

and faces high volumes of traffic daily. The design analysis attempts to retrofit the transport 

network with the least negative impact and structure an efficient and productive model. 

 

 

 

Current Situation 

Experiment 1 

Experiment 2 

Figure 4.3.4 Two Experiments of First Zone (Author’s own, 2020). 
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By relieving traffic congestion on GS road, experiment 2 is expected to accommodate existing 

and future traffic volumes while offering a separate route to bike commuters. In this 

experiment, the shared sidewalk is redesigned to be split for cyclists and pedestrians. The 

footpath of nearly 4.5 metres at GS Road is cut into 1.9 metres for the bike path while aligning 

to the street level. The dimension of 1.9 metres is chosen based on road codes and design 

principles discussed in chapter II. A physical divider is added next to the cycle lane to protect 

cyclists. As shown in figure 4.3.5, various physical dividers could be used based on space 

availability and project cost. The project uses a rubber lane divider due to low cost and lack of 

space. The rest of the specifics are the same as experiment 1 (Figure 4.3.4, Experiment 2). 

     

     

    

 

Figure 4.3.5.  Variety of Physical Dividers (Google, n.d.). 

Figure 4.3.6.  Design Experimentation of Crossing (Author’s own, 2020). 
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BUS STOP  

Notably, bus stop areas are not safe for cyclists, intersecting with the road's bike paths. Figure 

4.3.7 exemplifies how the bus stop area is currently designed to meet the street's cycle lane in 

Auckland. The below example is the bus stop at Carrington Road, Mount Albert. 

 

 

 

 

Figure 4.3.7.  Bus Stop at Carrington Road, Mt Albert (Google map, n.d.). 

Figure 4.3.8.  Bus Stop at GS Road (Google map, n.d.). 
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This project creates a technique to makr all commuters safe by shifting the stop area to the 

vehicle lane. This strategy offers unity to the bike route and avoids gaps and disconnects on the 

path while addressing safety. Figure 4.3.9 clarifies the progress of the idea step by step.  

 

 

 

 

PARALLEL PARKING AND DRIVEWAYS  

The presence of parallel parking in GS Road brings opportunities and constraints for the project. 

These parking plots are located next to the Vector Wero White Water Park and Vodafone Events 

Centre on both sides of the road and are essential for the area at occasional events, due to high 

volume needs. The proposed design suggests the protected cycle path passes through the right 

side of the parallel parking. Like the previous section, the sidewalk is divided to create separate 

spaces for different users. A protection strip of 0.8 metres is created in this zone between 

parallel parking and bike path to secure the cyclist against opening car doors. Then, a 1.9 metres 

cycle path is designed at street level with a green marking for illuminating the way (Figure 

4.3.10. and 4.3.11). Moreover, rain gardens are created on the protection strip for sustainability 

purposes and future needs. These rain gardens could be the home of indigenous plants, fragrant 

flowers, or native trees such as Nikau, the New Zealand native palm. 

Step 3: 

• Create island at the bus stop on the cycle path to 

provide ease of access for special needs people 

• Mark the island with yellow to illustrate user 

priority 

• Add physical divider between the bike path and 

driving lane to protect the commuters 

• Implement bike rack next to the shelter 

Current Situation 

Step 1: 

• Split the sidewalk into 2 parts 

• Decrease the inner part level to street level 

• Extend the sheltered area’s impervious land 

Step 2: 

• Mark the cycle path with green 

• Add continuoues white line to both sides of the 

path to indicate no permission for changing lanes 

Figure 4.3.9.  Bus Stop Retrofitting Progress (Author’s own, 2020). 
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Furthermore, three parking plots are marked with special needs icons at the beginning of each 

row, and the bikeway is transformed into an island to offer accessibility and convenience for 

travellers (Figure 4.3.12). 

Figure 4.3.10 GIS Mapping 

of Parallel Parking 

(Author’s own, 2020). 

Figure 4.3.11.  Proposed Plan of Bike Route Next to the Parallel Parking (Author’s own, 2020). 
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SOCIAL ZONE  

An analysis of the site articulates the need for a social zone along with the proposed 

infrastructure to cater for connectivity, liveability, proximity, and attraction to travellers and to 

expand the economic cluster and quality public spaces. The design illustrates a new area at GS 

Road that encompasses vibrant social amenities surrounded by residential and commercial 

zones. The design is conceptualised through koru, an integral symbol in Māori. However, the 

implementation of Māori symbols in this project is indecisive and needs a Māori architect in 

consultation. 

 

Figure 4.3.12.  Special Needs Parking Plot (Author’s own, 2020). 

Figure 4.3.13.  Proposed Social Zone in GS Road (Author’s own, 2020). 
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T-JUNCTION OF GS  ROAD WITH LAKEWOOD COURT  

This zone is relatively similar to the X-junction section, and all the techniques and strategies 

applied in that zone are practicable to respond to the project question. Figure 4.3.14 illustrates 

the current condition and the proposed design.  

      

 

Figure 4.3.14 Current Condition and Proposed Plan of T-Junction (Author’s own, 2020). 

Figure 4.3.15 Proposed T-Junction Design (Author’s own, 2020). 
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MANUKAU CROSSING ZONE  

Figure 4.3.16 presents the intersection of GS Road with Manukau Station Road, the home of 

various businesses, entertainment areas and residential housing. Westfield Manukau City and 

Manukau Station make the area a vibrant social point. There are also on-road, unprotected cycle 

lanes on GS Road, starting from this crossing to the north. 

    

As demonstrated in the proposed plan, figure 4.3.17, this project attempts to consolidate the 

bike path and connect it to the existing one at Manukau Crossing. Therefore, the prior concept's 

design technique can be recognised; however, the spatial distribution and placement are 

reconfigured to boost adaptability and consolidation (Figure 4.3.18). In addition, the bike path 

located on the right side of GS Road passes through the berm, where it has been investigated 

for any existing underground services using Auckland Council GEOMAPS (Auckland Council 

GEOMAPS, n.d.). 

Figure 4.3.16 GIS Mapping 

of Manukau Crossing 

(Author’s own, 2020). 
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4.4 SUMMARY OF THE CHAPTER  

This chapter examines the potential design opportunities and constraints and investigates their 

advantages and disadvantages through the strategic integration of current and possible urban 

development. The design interventions attempt to extract techniques and principles from the 

theoretical background and comparative design strategies while studying the feasibility and 

usefulness of the idea. 

Preliminary tests explore three different techniques to investigate doability and limitations at 

the site, reflecting mixed-use design principles and strategies. These schemes have been 

Figure 4.3.17.  Proposed Plan of Bike Route 

at Manukau Crossing (Author’s own, 

2020). 

Figure 4.3.18.  Proposed Manukau Crossing Design (Author’s own, 2020). 
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developed in several stages to form a design catalyst that supports the research question and 

provides social, economic and environmental benefits. The outcome offers a pragmatic 

retrofitting design while keeping the changes at a minimum level. 

The design development covers six conceptual zones of different junctions and intersection 

types through an integrated system at Great South Road. Each zone explores the opportunities 

and constraints to derive a set criterion for meeting the research question. The six conceptual 

zones’ experiments provide possible solutions for an efficient transport corridor to suit the daily 

commute. The investigations focus on redesigning the X and T-junctions, driveways, bus stops, 

and parallel parking to deliver a safe space, not only for cyclists but for all users. Increasing 

attraction and convenience are the objectives that the project tries to approach to make cycling 

irresistible. 

The factors below are rationalised through the design development stage and will be critical in 

forming the final design proposal. 

• The shared path, used by pedestrians and all other non-vehicle users, is divided into a 

separated footpath and protected on-road cycle path.  

• The cycle path is marked with green to identify the cyclist priority 

• The cycle path is elevated to be aligned to the footpath at the bus stop to respond to 

special needs’ people while offering an integrated network 

• A bike rack is added to the bus stop 

• X-intersections and T-junctions are marked with a safe design pattern to meet the 

project criteria 

• A new entertainment zone is created to enhance attraction and offer a socialising area 

to travellers 
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    PART V 

I   DESIGN PROPOSAL 

This research attempts to derive the final design proposal through criteria comprising design 

principles and strategies from the literature review, case studies and standard road codes. The 

proposed outcome progress is demonstrated within the speculative design procedure. While 

Auckland is striving to stop human sacrifice to mobility and making safety the top priority for a 

future transport system, it needs to revise the existing car-orientated environment in advance. 

This proposal detects key Auckland cycling network issues that significantly impact its cycling 

rate amongst the other travelling modes, particularly in the south. 

This thesis rationalises the concept of safe infrastructure and cycle lane conditions within the 

centralized area, and the more vulnerable road users that balance social, psychological, 

economic and environmental factors. The core objective is to give cyclists more space to make 

a better environment/experience and attract more users. This objective is accomplished by 

retrofitting and separating the existing shared paths between pedestrian and bike commuters. 

The proposed strategies and techniques presented in this paper for junctions, driveways and 

bus stops help the Auckland transport system transform and adapt to the city’s contemporary 

challenges. These interventions enhance the sense of safety and encourage more people to 

bring back bikes. Moreover, activation and creation of socialising spaces are rationalised as 

crucial requirements to reinforce the green alternative travel mode dynamics. The proposed 

outcome is a solution and a model that can act as a catalyst for the entire Auckland's roads and 

streets at different scales. 

The chapter is categorised into five sections, which exemplify the area-specific character and 

finalise functional techniques within the existing urban conditions.  

Section 1: X-Intersection (the juncture of Great South Road with Kerrs Road) 

Section 2: Bus stop (located at Great South Road, on the bottom right side of the hub 

mentioned above) 

Section 3: Parallel parking, driveways, (partial area at Great South Road) 

Section 4: Entertainment zone 

Section 5: T-junction (the intersection of GS Road with Lakewood Court) 

Section 6: Manukau crossing (the junction of GS Road with Manukau Station Road) 

  



80 
 

 

  

Figure 5. Design Proposal - Masterplan (Author’s own, 2020). 
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5.1  GREAT SOUTH ROAD 

The final design outcome offers a pragmatic solution to deliver the project purpose along GS 

Road and its different intersection types. The design intervention attempts to keep the changes 

at a minimum level while providing a considerable impact. The main idea follows separating, 

protecting and allocating a segregated path or lane for each user group. According to the cross-

section A-A, figure 5.1.2, there are currently six vehicle lanes on GS Road and footpaths of 

approximately 4.5 metres on two sides of the road. This footpath is shared between cyclists and 

pedestrians. As indicated in figure 5.1.2, the proposed design aligns 1.9 metres of the shared 

path to the street level to replace the protected cycle lane. The width of 1.9 metres is according 

to the road code and AT principles, based on the traffic volume of an arterial road. A physical 

divider is also added between the vehicle lane and cycle path to enhance cyclists' protection. 

The project divider selection is rubber buffers to meet the project criteria the least changes and 

the lowest cost. 

  

Figure 5.1.1. 3D View of Proposed Cycle lane at GS Road (Author’s own, 2020). 
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Figure 5.1.3. Key Map of part 5.1  

(Author’s own, 2020). 

Figure 5.1.2. Cross Section A-A (Author’s own, 2020). 
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5.2  X-INTERSECTION  

This zone includes various design interventions that explore safety, convenience, and resilient 

strategies while retaining the crossing function. This junction is the intersection of GS Road with 

Kerrs Road. Figures 5.2.2 and 5.2.3 demonstrate the current and proposed design. As shown in 

figure 5.2.2, currently there are triangular islands at the corners of an imaginary rectangle on 

the crossing. A fast/left turn lane is added to the vehicle lane some metres before entering the 

junction. So, vehicles turn left with no need to wait on the traffic light. The green lanes on figure 

5.2.2 are the bus lanes at the crossing.  

Figure 5.2.1. 3D View of Proposed X-Intersection Design (Author’s own, 2020). 
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The proposed design suggests a few changes to deliver the thesis goal while significantly 
impacting the safety. Firstly, the radius of the crossing corner is decreased dramatically to have 
more accuracy and a relevant angle. The left-turn lanes are replaced with cycling paths. This 
replacement addresses the importance of considering not only the vehicle driver's needs but 
also other commuters. The shape of the islands is changed to a moon shape to follow the design 
pattern. The new form gives cyclists an easier turn as well as more protection against vehicles. 
Figure 5.2.3 illustrates the implementation of the mentioned ideas.  

Furthermore, the stop line for bike commuters is located slightly ahead of the vehicle lane. This 

shift gives a better view on their left hand to the vehicle drivers (Figure 5.2.3). The next 

technique is adding a stop line or give way line on the rectangular path at the crossing for the 

Figure 5.2.2. Current X-Junction Design – Intersection of GS Road with Kerrs Road (Author’s own, 2020). 
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cyclist before passing the street. A traffic light controls cyclist movement. This strategy provides 

the needed safety for all users from pedestrians and  cyclists to vehicle drivers. Finally, the bike 

sign is added to the traffic lights to clarify the junction's user priority. 

 

Figure 5.2.3. Proposed X-Junction Design – Intersection of GS Road with Kerrs Road (Author’s own, 2020). 



86 
 

  

5.3  BUS STOP  

This zone's design speculation addresses many pragmatic factors including ongoing cycle lanes 

and keeping users' priority. The strategy finds opportunities and constraints while retaining 

critical road codes principles. 

The proposal demonstrates the need for all users of all target ages and conditions. A practical 

solution involves continuing the bike lane by shifting the bus stop area to the vehicle lane. This 

technique keeps the bike commuters safe while no interruption is involved in their travel (Figure 

5.3.1).  

Figure 5.3.1. 3D View of Proposed Bus Stop Design (Author’s own, 2020). 
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The bike lane's proposed elevation at the bus stopping area offers easy access to the bus for 

people with special needs such as wheelchair or walker users. As indicated in figure 5.3.4, the 

level of this area is aligned to the footpath height. Hence, this strategy offers ease of use to 

commuters with special needs. However, the design provides a continuous link for cyclists; the 

priority will be those who get on and off the bus. As shown in figure 5.3.2, the yellow colour 

indicates the islanded zone of the path as well as the user priority. 

Moreover, a cycle rack is implemented beside the sheltered waiting area to offer amenity value. 

This design speculation gives more options to those who plan to travel with different types of 

modes. The availability of the bike rack at bus stops enhances the easy alteration between public 

transport and cycling. However, the thesis simplifies the bike racks at the bus stop mentioned 

above; it needs to discover the required cycle rack numbers and location in more detail.    

Figure 5.3.2. Bus Stop Top View (Author’s own, 2020). 



88 
 

 

 

Figure 5.3.3. Cross Section B-B (Author’s own, 2020). 
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Figure 5.3.5. Key Map of part 5.3  

(Author’s own, 2020). 

Figure 5.3.4. Section-Elevation C-C (Author’s own, 2020). 
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5.4  PARALLEL PARKING AND DRIVEWAYS  

This zone considers many existing factors, including dealing with the relationship of parallel 

parking and driveways with cycle lanes on GS Road. Also, the requirements of users with special 

needs such as people in wheelchairs or with strollers are consider as well as ease of movement 

for all users on the two sides of the road. The design explores the prospects and constraints 

while retaining critical road operations and keeping a minimum level of changes. 

As illustrated in figures 5.4.2 and 5.4.3, this part of the project is the home of private residential 

houses on one side of the road and the Vector Wero Whitewater Park, Vodafone Events Centre 

and Ramada Manukau Hotel on the opposite side. Vector Wero Whitewater Park is an 

entertainment centre which offers services to various aged users, from adults to kids. Also, 

many occasional events occur at the Vodafone Events Centre that require many parking areas 

at certain times, and Ramada Manukau Hotel invites more tourists to the site. 

Figure 5.4.1. 3D View of GS Road – Parallel Parking (Author’s own, 2020). 
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The pragmatic design tries to concentrate on a feasible solution. The existing shared footpath, 

which is approximately 4.5 metres wide, is transformed into three parts to offer separate room 

for different users (Figure 5.4.3). A protection strip of 0.8 metres is designated between the 

existing parallel parking and the proposed cycle lane. This strip protects the bike commuters 

from opening car doors. Moreover, the design addresses the need for sustainable landscaping 

in the contemporary city by considering rain gardens on the mentioned strip. Figures 5.4.4 and 

5.4.5 demonstrate the 3D view for better visualising. However, investigating and discussing a 

rain garden and its advantages is out of the project question; the design proposal attempts to 

respond to the contemporary city's growth. The outcome also attempts to amplify emotional 

Figure 5.4.2. Top View of GS Road – Parallel Parking (Author’s own, 2020). 
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feelings by planting generic fragrant floras to enhance cyclists' energy. Also, the project is 

enriched by planting the Nikau, the New Zealand native palm.  

 

As indicated in figure 5.4.3, the cycle lane is designed at street level at 1.9 metres wide, next to 

the protection strip. The width of 1.9 metres is according to the Auckland Transport Code of 

Practice and AT Road and Street Framework principles mentioned in chapter II, based on the 

type of road and speed limit. Moreover, the lane colour of green identifies the commuter 

category. The remaining space, which is approximately 1.8 metres, is retained as a footpath for 

pedestrians. 

Figure 5.4.3. Cross Section D-D (Author’s own, 2020). 
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Notably, the proposal demonstrates user priority by uniting the cycle lane at driveways (Figure 

5.4.4). The continuous white line on the two sides of the bike lane at driveways identifies as a 

give-way sign for vehicle drivers who attempt to turn onto the main road. In other words, cyclists 

have priority on driveways. 

Accessibility for users with special needs is the next point in consideration.  Based on existing 

parallel parking, the first three parking plots are identified with a wheelchair sign. As shown in 

figure 5.4.4 and 5.4.5, the cycle lane is elevated and aligned to footpath level to enhance 

amenity values. Moreover, the white lines at the two sides of the bike lane on the elevated part 

are replaced with yellow to clarify commuters' priority with special needs. This technique 

consolidates the protection strip with the cycle lane and the sidewalk, providing ease of access.  

 

Figure 5.4.4. 3D View  (Author’s own, 2020). 
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Figure 5.4.6. Key Map of part 5.4  

(Author’s own, 2020). 

Figure 5.4.5. 3D View  (Author’s own, 2020). 
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5.5  ENTERTAINMENT ZONE 

The proposal examines significant urban development opportunities along GS Road to boost 

social willingness and economic growth. This outcome is an example of a feasible solution that 

rationalises the required connectivity and proximity while acting as an attractive point in an 

integrated framework. 

The proposed entertainment zone contains a cafe, seating areas, bike racks, tennis table and 

toilets located in front of the Vodafone Events Centre, creating a coherent connection to the 

existing event centre. This zone would also inject liveability along the Great South Road bike 

path and enable socialising and cultural diversity. This precinct offers a recreational interface on 

a human scale for residents of the area, as well as for viewers and hotel travellers. 

Figure 5.5.1. 3D View of Entertainment Zone (Author’s own, 2020). 
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As visualised in figure 5.5.3, the design is inspired by the koru. “The Koru is a spiral shape based 

on the appearance of a new unfurling silver fern frond. It is an integral symbol in Māori art, 

carving and tattooing, where it symbolises new life, growth, strength, and peace” (Wikipedia, 

n.d.), as well as parenthood and ancestry in New Zealand. “Its shape conveys the idea of 

perpetual movements, while the inner coil suggests returning to the point of origin.” (Wikipedia, 

n.d.) The native symbols enhance and restore the cultural identity of Tāmaki Makaurau. 

However, the implementation of Māori symbols in this project is indecisive and needs a Māori 

architect for consultation. 

 

 

Figure 5.5.2. Koru Art of the 

Māori (The Smart Teacher, 

n.d.). 

Figure 5.5.3. Entertainment Zone Top View (Author’s own, 2020). 
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Furthermore, marine life is an inseparable part of the Auckland region.  The design idea is 

influenced by fishbone and sea waves to create the vertical wooden strips to inject vibrancy to 

the zone and offer an environment that encourages individuals to be more active. The 

entertainment zone serves as an economic and social hub for the area, attracting locals and 

tourists. This intervention also serves as a gathering or waiting area at the Vodafone Event 

Centre at the time of events. Implementing an elevated cycle path at the special needs’ parking 

plot offers convenient access to its users' zone.  

 

Figure 5.5.4. 3D View of Entertainment Zone (Author’s own, 2020). 
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Figure 5.5.6. Key Map of part 5.5 

(Author’s own, 2020). 

Figure 5.5.5. 3D View of Entertainment Zone (Author’s own, 2020). 
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5.6  T-JUNCTION  

The thesis addresses a technique that is practicable for both X-junctions and T-junctions to 

improve safety. This strategy evaluates the area’s susceptibility to a sustainable approach to 

face urban development in the contemporary city. The design attempts to transform the traffic 

intersections to be safe places for all users. 

The technique follows a square shape with reduced radius corners. Filleting the corners with 

less radius would enhance the capability and ease of turning for cyclists and drivers. The design 

elements such as a moon shape island reduce probable crashes and act as physical protection 

between cyclists and drivers at the corners. The bike commuters' stop line is ahead of the vehicle 

Figure 5.6.1. 3D View of T-Junction (Author’s own, 2020). 
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drivers’ to provide a better vision of cyclist presence. The strategy is workable in all similar 

junctions, whether there be any cycle facility or not.    

 

    

Figure 5.6.3. Key Map of part 5.6 

(Author’s own, 2020). 

Figure 5.6.2. Top View of T-Junction (Author’s own, 2020). 
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5.7  MANUKAU CROSSING  

This zone deals with several existing factors and takes them into deliberation, including existing 

on-road cycle facilities with no protection at Great South Road, after the Manukau Crossing, and 

insufficient impervious land on footpaths. The footpath width in this zone is less than 2 metres. 

The proposal explores the opportunities and limitations while retaining critical road and crossing 

operations. 

Manukau Crossing is the intersection of Great South Road with Manukau Station Road. Both 

roads identify as arterial roads and have high traffic volumes. The design also addresses the 

connectivity of the proposed bike path with the existing on-road cycle lane. However, the 

pragmatic design attempts to follow the technique applied in previous sections to promote 

safety; it faces some challenges. According to figure 5.7.2, the berm located between the road 

and footpath is replaced with the cycle path at street level. A physical divider is added to protect 

cyclists. Moreover, bike lanes are implemented at intersections, beside the crosswalk to 

enhance ease of passing for different users.   

Figure 5.7.1. 3D View of Manukau Crossing (Author’s own, 2020). 
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Figure 5.7.3. Key Map of part 5.7 

(Author’s own, 2020). 

Figure 5.7.2. Top View of Manukau Crossing (Author’s own, 2020). 
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5.8  SUMMARY OF THE CHAPTER  

This thesis is a research by design project that discovers critical relationships between the city 

and its urban road conditions at different scales. The proposal derives a set of design principles 

and criteria by investigating the literature review, case studies, and site analysis to outline the 

opportunities and constraints. The design outcome attempts to respond to the design objectives 

while addressing the design criteria including connectivity, feasibility, liveability and 

sustainability. The design outcome is responsive to Auckland’s contemporary environmental 

challenges that could be conceptualised as a model to stimulate social, economic and ecological 

dynamics on Auckland’s roads and streets. The design framework embeds road and street 

protocols according to the New Zealand Cycle Trail Design Guide, Auckland Transport Code of 

Practice, and Roads and Streets Framework to respond to the research question and goal. The 

Framework also adheres to the Te Aranga principles to highlight the identity and historical 

characteristics of Tāmaki Makaurau.  

The outcome offers a practical solution for responding to the research question through a safe 

strategy. As discussed in this chapter, the idea resolves the probable danger that may occur for 

cyclists at different junctions and intersections. The proposal attempts to promote a feasible 

technique by keeping the changes minimal while the impact is substantial. In addition, creating 

an entertainment zone enhances social, cultural, economic, and environmental values for the 

project.  
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    PART VI 

I   CONCLUSION 

This thesis asked the question of how cycling networks can become safer in Auckland. 

Cycling networks have been turned into one of the substantial transport corridors over the 

decades, and globally, an interest in traveling by bike is increasing to combat congested roads. 

Relatively, population growth and consequent urban development rationalise the need for a 

viable green alternative for city mobility. Auckland’s burgeoning cycling network focuses heavily 

on offering more outstanding performances, and safe and pleasant routes to transform biking 

as a primary form of transportation. In response, a 10-year plan has been invested in since 2018 

to develop the cycling network within Tāmaki-Makaurau. Auckland Transport also is striving to 

stop human sacrifice to mobility and in 2018 made safety the top priority for the future 

transport system by joining the Vision Zero programme by 2050. 

In this thesis, pertinent information and relevant material have been consolidated from the 

literature review, which encompasses background theories, case studies, technical strategies 

and principles, and Te Aranga principles. The research depth was the foremost understanding 

of the New Urbanism and Sustainable Mobility concept and investigating a happy city, happy 

life, and pertinent relationships with social, psychological, economic and ecological practices. 

According to Hass (2008), car dependency, vehicle traffic and its landscape are the biggest 

culprits in today’s congested cities. In response, New Urbanism advocates mixed-use and 

pedestrian/cyclist-friendly neighbourhood developments to promote urban quality and support 

regional planning for open space. The thesis outlined a set of design objectives driven by 

Auckland’s contemporary challenges, which they achieved by an appropriate planning 

framework. An integrative planning agenda was opted for to centralise more vulnerable users 

in transport corridors by creating a safer space for them and encouraging more interest in 

cycling. These approaches can be identified in Copenhagen, Vancouver and Auckland at 

different scales, and have been investigated in chapter II as case studies. 

Moreover, Auckland’s current transport network was analysed to extract opportunities and 

constraints in order to heighten green-modal accessibility while reducing the need to travel by 

combustion-driven vehicles. The primary objective was to bring back bikes by developing safe, 

active transport infrastructure and create healthy, vibrant communities. The project focused on 

South Auckland due to the high potential for further developments. A set of criteria scoped out 

through GIS analysis, South Auckland’s topography, land use information, traffic analysis, and 

social structure was used to derive the final design proposal. These criteria encompassed 

convenience, design for people, safety measures, connectivity, direction, and Te Aranga 
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principles.  These key findings addressed well-integrated and smart transport planning to reduce 

risk exposure rates caused by multi-modal travel and to resolve Auckland’s urban mobility 

issues. 

In summary, the thesis practised key findings and vindicated the research scope for retrofitting 

an existing shared bike facility on Great South Road. The five high-risk zones including 

intersections, T-junctions, driveways, parallel parking, and bus stops were taken into 

consideration to remodel into a safe space for all users. The design scaffolding and structure 

provide accessible, safe, resilient and liveable outcomes and make biking an irresistible option 

by suggesting a separation of the existing facility. The result has been led by exploring the 

opportunities of designing an on-road protected cycle network, offering excellent synergy with 

existing infrastructure. Furthermore, a socialising zone has been created to cater to local 

commuters and visitors to encourage social willingness and economic growth. The proposed 

design is a pragmatic and comprehensive solution to Auckland’s bicycle network development 

and is feasible in other locations on a different scale. It is expected that such a cycle network 

would encourage cycle use as a prime form of transportation, making Auckland a greener, safer, 

more enjoyable and less car-dependent place to live. 

Further study and investigation in the later stages would be beneficial through future 

development. Auckland urban growth calls for the reconfiguring of the road and street 

structures and framework for travellers who do not drive. The next focus would be on recent 

transport modes, known as low-powered vehicles (LPVs), such as mobility scooters, self-

balancing devices, e-skateboards and e-scooters that have recently been added to the 

transportation system and become popular. By increasing the interest in using non-traditional 

modes, this question that comes up is: “To what extent are Auckland’s existing legislation and 

infrastructure responsive?”  
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