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FOREWORD 

The guidelines outline the design principles and design concepts that will guide the implementation of the 
future cycle network outlined in the Christchurch Transport Strategic Plan.  The principles represent best 
practice in cycle design and provide a starting point for all designs. The vision of the Christchurch 
Transport Strategic Plan is to keep Christchurch moving forward by providing transport choices to connect 
people and places. To achieve the vision, the Christchurch Transport Strategic Plan makes a strong 
statement about the importance of cycling in the city as it is rebuilt by creating a connected cycle network 
to make it easier for residents to cycle. 

aŀƧƻǊ /ȅŎƭŜǿŀȅǎ ŀǊŜ ǘƻ ŎŀǘŜǊ ŦƻǊ ǘƘŜ ΨLƴǘŜǊŜǎǘŜŘ ōǳǘ /ƻƴŎŜǊƴŜŘΩ ƎǊƻǳǇ1 including both adults and children 
aged 10 years and over. Cycle routes should be safe and be perceived as safe, provide personal security 
and limit conflict between cyclists and other route users. 

This document (Part B) of the Cycle Design Guide provides information on the detailed design 
requirements for the implementation of the Major Cycleways as initially described in Part A of the 
Christchurch City Council, Christchurch Cycle Design Guidelines, 2013.  It looks to further develop the 
concepts provided and provide technical information for designers undertaking the detailed design of the 
Major Cycleway Schemes. 

Structure of this document outlines the best practice guidelines for achieving desirable cycleway design.  
Initially the document outlines the option assessment for route alignment and design.  The design process 
is then followed through the following chapters: 

¶ Understanding the user 

¶ Route option selection and assessment 

¶ Typical Cross-sections 

¶ Mid-block facilities 

¶ Types of cycle paths 

¶ Intersections and crossings 

¶ Design and construction 

¶ Facility lighting 

¶ Refuse collection 

ά¢Ƙƛǎ ƛǎ ǊŜǾƛǎƛƻƴ B of this Best Practice Guide (Part B) for the Major Cycleways and has some sections yet to 
be completed. When available these will be submitted for approval by Council and then added to this 
ŘƻŎǳƳŜƴǘΦέ 

This Best Practice Guide (Part B) forms part of the suite of guidance documents under the Christchurch 
City Councils Major Cycleway Design Guide (Part A).  Components include:  

Part A ς Guiding Principles Christchurch Cycle Design Guide 

Part B ς Best Practice Design Guide 

Part C ς Wayfinding and Signage (non-regulatory) 

                                                           

1 Geller, 2005 - Four Types of Cyclists 
http://www.portlandonline.com/transportation/index.cfm?a=264746&c=44597 



Major Cycleway Design Guide 

Design Principles Best Practice Guide Rev B 

Revision B ς   Page | iv 

 

TABLE OF CONTENTS 

FOREWORD .....................................................................................................................................................iii 

1 INTRODUCTION ....................................................................................................................................... 1 

2 Understanding the User .......................................................................................................................... 3 

2.1 Understanding the target user ......................................................................................................... 3 

2.2 Bicycle Characteristics ...................................................................................................................... 3 

2.3 E-bike ................................................................................................................................................ 5 

3 Options Assessment for Route Alignment & Design ............................................................................... 6 

3.1 Guiding Principles ............................................................................................................................. 6 

3.2 Developing the route options .......................................................................................................... 7 

3.3 Design context .................................................................................................................................. 9 

3.3.1 Safety Criteria: .......................................................................................................................... 9 

3.3.2 Design Criteria .......................................................................................................................... 9 

3.4 Community and Stakeholder Interest ............................................................................................ 10 

3.5 Cost and Programme Risk .............................................................................................................. 10 

3.6 Other Criteria .................................................................................................................................. 10 

3.7 Criteria Weightings ......................................................................................................................... 10 

3.8 Sensitivity Analysis ......................................................................................................................... 11 

3.9 Multi-criteria Analysis Scoring ........................................................................................................ 11 

3.10 Audit / Reviews............................................................................................................................... 11 

3.11 Road Safety Audit Process & Safety Audit and Network Functionality (SANF) .............................. 13 

3.12 Modal Prioritisation ........................................................................................................................ 13 

3.13 MCA Analysis Process ..................................................................................................................... 13 

4 Level of Service Assessment .................................................................................................................. 15 

5 Mid-Block Treatments Cross-sections ................................................................................................... 16 

5.1 Relevant Reference Documents for all mid-block designs: ............................................................ 16 

5.2 Description ..................................................................................................................................... 16 

5.3 Link Types ....................................................................................................................................... 18 

6 Paths (Shared and Separated) ............................................................................................................... 21 

6.1 Relevant Reference Documents: .................................................................................................... 21 

6.2 Definitions ...................................................................................................................................... 21 

6.3 Design Approach ............................................................................................................................ 22 

6.4 Best Practice Design Guide ............................................................................................................. 24 

7 Separated Cycle Paths On-Street (2-way) ............................................................................................. 26 

7.1 Relevant Reference Documents: .................................................................................................... 26 



Major Cycleway Design Guide 

Design Principles Best Practice Guide Rev B 

Revision B ς   Page | v 

 

7.2 Description ..................................................................................................................................... 26 

7.3 Design Approach ............................................................................................................................ 27 

7.4 Best Practice Design Guide ............................................................................................................. 29 

8 Separated Cycle Paths Single directional on-street  (1-way on each side of the carriageway) ............ 30 

8.1 Relevant Reference Documents: .................................................................................................... 30 

8.2 Description ..................................................................................................................................... 30 

8.3 Desirable Design Cross-sections ..................................................................................................... 31 

8.4 Design Approach ............................................................................................................................ 32 

8.5 Best Practice Design Guide ............................................................................................................. 33 

9 Neighbourhood Greenways (Slow Streets) ........................................................................................... 35 

9.1 Relevant Reference Documents: .................................................................................................... 35 

9.2 Description ..................................................................................................................................... 35 

9.3 Design Approach ............................................................................................................................ 35 

9.4 Best Practice Design Guide ............................................................................................................. 37 

10 Mid-block Crossings ............................................................................................................................... 39 

10.1 Relevant Reference Documents: .................................................................................................... 39 

10.2 Description ..................................................................................................................................... 39 

10.3 Treatment Selection Guide ............................................................................................................ 39 

10.4 Mid-block Crossings ς Un-signalised .............................................................................................. 40 

10.4.1 Benefits / Applications ........................................................................................................... 40 

10.4.2 Best Practice Design Guide ..................................................................................................... 40 

10.4.2.1 Local roads and low volume collector roads (5000vpd max). ........................................ 40 

10.4.3 Local roads only, carrying less than 2000vpd - Priority Crossing Treatments ........................ 42 

10.4.3.1 Local roads only, carrying less than 2000vpd ................................................................. 43 

10.5 Mid-block Crossings ς Signal controlled ......................................................................................... 43 

10.6 Mid-block ς Bridges (Predominantly crossing waterways) ............................................................ 44 

10.7 Mid-block ς Underpasses ............................................................................................................... 46 

11 Intersections .......................................................................................................................................... 48 

11.1 Relevant Reference Documents: .................................................................................................... 48 

11.2 Description ..................................................................................................................................... 48 

11.3 Treatment Selection Guide ............................................................................................................ 49 

11.4 Priority Controlled Intersections .................................................................................................... 49 

11.5 Signalised intersections .................................................................................................................. 52 

12 Design and Construction ....................................................................................................................... 53 

12.1 Relevant Reference Documents: .................................................................................................... 53 



Major Cycleway Design Guide 

Design Principles Best Practice Guide Rev B 

Revision B ς   Page | vi 

 

12.2 Off-Carriageway Routes ς Shared Paths ........................................................................................ 53 

12.2.1 Surfacing and drainage ........................................................................................................... 53 

12.2.2 Landscaping and Trees ........................................................................................................... 54 

12.2.3 Wayfinding Signage ................................................................................................................ 54 

12.2.4 Regulatory Signs and Markings for Shared Paths ................................................................... 54 

12.3 On-Carriageway Routes ς 1-way and 2-way Paths ......................................................................... 55 

12.3.1 Surfacing ................................................................................................................................. 55 

12.3.2 Drainage ................................................................................................................................. 56 

12.3.3 Services ................................................................................................................................... 56 

12.3.4 Transitions .............................................................................................................................. 57 

12.4 Delineators and Cycleway Separator Designs ................................................................................ 57 

12.4.1 Selection Criteria .................................................................................................................... 57 

12.5 Bollards ........................................................................................................................................... 61 

12.6 Bus Stops ........................................................................................................................................ 61 

12.7 Hook Turns ..................................................................................................................................... 63 

12.8 Road Marking and Coloured Surfacing ........................................................................................... 63 

13 Urban Design and Streetscape .............................................................................................................. 68 

14 Major Cycleways Lighting ...................................................................................................................... 69 

14.1 Relevant Reference Documents: .................................................................................................... 69 

14.2 Description ..................................................................................................................................... 69 

14.3 Design Objectives ........................................................................................................................... 69 

14.4 Reference Australian/New Zealand Standards .............................................................................. 69 

15 Refuse Collection ................................................................................................................................... 71 

15.1 Desirable Refuse Collection Cross-sections .................................................................................... 71 

Appendix A - Assessment matters for design context ............................................................................... 73 

Appendix B Assessment matters for community effects ........................................................................... 78 

Appendix C - Assessment Matters for Risk ................................................................................................. 81 

Appendix D ς Road Safety Audit ................................................................................................................ 82 

Appendix E ς Lighting Standards ................................................................................................................ 83 

Appendix F ς Best Practice Design Guide Process ...................................................................................... 85 



Revision B ς  Page | 1 

 

 

1 INTRODUCTION 

The vision of the Christchurch Transport Strategic Plan (CTSP) is to keep Christchurch moving forward by 
providing transport choices to connect people and places, create safe, healthy and liveable communities, 
support economic vitality and create opportunities for environmental enhancement. . To achieve the 
vision, the CTSP makes a strong statement about the importance of cycling in the city as it is rebuilt by 
creating a connected cycle network to make it easier for residents to cycle.   

The proposed cycle network, as outlined in the CTSP provides the following key elements: 

¶ A core network of 13 Major Cycleways to encourage the 'Interested but Concerned' group of 
cyclists to give cycling a go as a mode of transport. 

¶ Local cycleways providing localised access and connections to the Major Cycleways. 

¶ An Accessible City that strongly supports cycling in the central city. 

¶ Other connections including northern link as part of Christchurch Northern Motorway connecting 
to Waimakariri District.  Christchurch Southern Motorway connecting to Selwyn. 

¶ Supporting a cycling culture by providing cycle parking facilities, and a targeted education and 
marketing programme. 

The Cycleway Network will help deliver toward the goals of the CTSP by: 

¶ Balancing the transport network ς creating one network with investment in strategic roads, 
cycling, public transport and walking.  

¶ Encouraging people to use a wider range of travel options by providing transport choice. 

¶ Providing infrastructure, information and education to help travellers choose more efficient and 
healthier ways to travel thus ensuring better network efficiency 

¶ Contributing to Safer systems and safer speeds ς a safer system that contributes to network 
efficiency, saves lives and reduces injuries.  These are two of the four key pillars of the Safer 
Journeys mandate from Central Government. 

The core network of 13 Major Cycleway routes connect the central city in a mostly radial pattern to 
educational and recreational facilities, shopping and business centres, employment and residential areas, 
throughout Christchurch.   

The Christchurch Cycle Design Guide principles represent the best practice in cycle design and provides a 
starting point for all designs.  The guide established five key objectives, which are based on International 
Best Practice: 

 

Through the development of best practice, and as a result of implementing the first of the schemes, it has 
identified that these five key objectives need to be expanded to incorporate other elements that will have 
an impact on the safe and effective delivery of the major cycle routes.  These are explained further in 
Chapter 3. 
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On major cycleways, the priority of design is the need to providing space for the desired user groups such 
as people on bicycles (where appropriate), and as a result alternative routes may need to have remedial 

treatment to better accommodate other road users. This principle is supported by the Christchurch 
Transport Strategic Plan which promotes the use of a road user hierarchy (prioritising different road users 

on different routes). On some routes, people on bicycles have priority and on others motor vehicles or 
public transport might have priority.  It is recognised that in some constrained situations, the design may 

have to balance the need of more than one key use group. 

This approach acknowledges that it is not always possible to achieve desirable widths for all road users on 
one road. When preparing a cycleway design, consideration of the transport context is important. This 
includes the classification of the street, how it functions, which users have priority, and the places the 
route passes through.  Designs need to consider the context and character of the neighbourhoods that it 
will travel through.  This is made up of the legal road and the land use next to the road including buildings, 
local activities (eg: schools, parks, houses and shops), property access and landscaping. To achieve high 
quality cycleway designs a number of additional principles need to be considered including Crime 
Prevention through Environmental Design (CPTED), mobility access and the New Zealand Urban Design 
Protocol design qualities. 

Designers should refer back to Section 1.4 of the Christchurch Cycle Design Guide for further information 
on the spatial environment. 

  

 

 

Christchurch  

Cycle Design Guidelines 

Part A 

Design Principles Best 
Practice Guide 

Part B. RevB 

Bicycle Network  

Sign Design Manual 

Part C 

 

This document (Part B) of the Cycle Design Guidelines provides information on the detailed design 
requirements for the implementation of the Major Cycleways, as initially described in Part A of the 
Christchurch City Council Christchurch Cycle Design Guidelines, 2013. It further develops the concepts and 
provides technical information for designers undertaking detailed design of Major Cycleway Schemes. It is 
intended to assist with decision making based on the overall design principles. Guidance, solutions and 
treatments provided within the document are based upon local experience and on design guidance and 
examples from Australasia, Europe and America.  

These design principles apply to Major Cycleways only and are not intended to be used on the wider local 
cycle network. 

The document is broken down into the following sections: 

¶ Understanding the user 

¶ Route option selection and assessment 

¶ Mid-block design 

¶ Intersections and crossings 

¶ Design and construction 

¶ Lighting 

¶ Refuse collection 
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2 Understanding the User 

2.1 Understanding the target user 

Major Cycle Routes (MCRs) cater for both adults and children aged 10 years and over and aim to:  

¶ Encourage new users 

¶ Be suitable for children aged 10 years and over 

¶ Improves the Level of Service for people cycling 

¶ Provides an enjoyable experience so more people cycle more often 

This chapter looks at the characteristics of a cycle and a rider.  This cross-section is interesting for not only 
the cross-sections but also for intersections. 

Austroads guides (2014) ς Part 6A ς Pedestrian and Cyclist Paths 

CROW Design Manual for Bicycle Traffic 

2.2 Bicycle Characteristics  

Relevant Reference Documents: 

Austroads guides (2014) ς Part 6A ς Pedestrian and Cyclist Paths 

CROW Design Manual for Bicycle Traffic 

The Austroads Cycling Aspects of Austroads Guides (2014), provides the following dimensions for cycle 
operating space.  The CROW manual suggests a similar envelope for a cyclist including allowing for 
sideways movements.  A 1 metre envelope is therefore proposed as the maximum cycle envelope for 
design.  However, it should be recognised that cargo bikes (1.5 metres wide), trailers and tri-cycles are also 
likely to use this facility.  Consideration should be also be given for flexible design should the e-bikes 
become more popular (same dimensions but speed profile is higher). 

Sizes of various cycle types are specified in Chapter 3 including: adapted bicycles, cargo trailers etc. (for 
radii when turning corner important for turning from one separated path into another separated path). 

 

Figure 2-1: Cycle Envelopes (Source: DK DCF Bicycle Parking Manual) 



Major Cycleway Design Guide 

Design Principles Best Practice Guide Rev B 

Revision B ς   Page | 4 

 

 

Source: Austroads 

 

 

Source: Crow 

Figure 2-2: Comparative Cycle Envelopes (AUSTROADS / CROW) 

Additional bicycle characteristics such as, speed (and accelerating), movement and stability and visibility 
also have been taken account of in developing this guide: 

¶ ¢ƘŜ ōƛŎȅŎƭŜ ƛǎ ŘǊƛǾŜƴ ōȅ ǘƘŜ ǊƛŘŜǊΩǎ ƳǳǎŎƭŜ ǇƻǿŜǊ ŀƴŘ ǘƘŜ ŎŀǇŀŎƛǘȅ ŀ ŎȅŎƭƛǎǘ Ŏŀƴ ƎŜƴŜǊŀǘŜ ƛǎ ƭƛƳƛǘŜŘΦ 
Extra resistance has to be compensated for with extra physical effort.  A bicycle-friendly road 
design, therefore, causes as little energy loss as possible.  For more information about this, see the 
Design Manual for bicycle traffic -CROW, et al.2007. 

¶ ¢ƘŜ ǇŜŘŀƭƭƛƴƎ ŦǊŜǉǳŜƴŎȅ ƻŦ ŀōƻǳǘ тл ǊǇƳ ǇǊƻŘǳŎŜǎ ŀ ΨƴƻǊƳŀƭΩ ǎǇŜŜŘ ƻŦ мр ǘƻ нл ƪƳκƘΦ  CƻǊ ƴƻǊƳŀƭ 
situations a design speed of about 20 km/h is recommended.  It is recognised that speeds are 
variable amongst different people who ride bikes and that some people will ride above 20km/hr 
and up to 30km/hr (the designer could give consideration to 85%ile speeds). 

¶ Accelerating from standstill: 0.8 to 1.2 m/s2. Braking: 1.5 m/s2(comfortable) to 2.6 m/s2 
(emergency stop). 

¶ Bicycles are unstable: crosswinds, large mass vehicles such as Buses cause slipstreams, uneven 
riding surface and holes in the road surface have high influence. When trying to retain balance, 
cyclists move from side to side slightly, which is called zig-zagging. At normal cycling speeds in 
normal conditions, the zig-zag movement is about 0.20 m. However, different figures may apply to 
specific groups. Sometimes the track width is up to 0.80 m. A relatively wide track is also necessary 
for stopping and dismounting. 

¶ Apart from zig-zagging, this guide has taken account of ŎȅŎƭƛǎǘǎΩ fear of obstacles into.  This could 
be 0.2-0.5m depending on the obstacle. 

¶ The section of free space is larger in curves than in straight lines, particularly at high speeds. It is 
advisable to take account of additional space of about 0.50 m, depending on the speed. 

¶ The radius of a curve affects the speed at which cyclists can travel where the curve occurs. The 
minimum curve radius is 5, metres. Cycle connections that form part of the basic network should 
ƘŀǾŜ ŀ ǊŀŘƛǳǎ ƻŦ җ мл ƳŜǘǊŜǎΦ /ȅŎƭŜ ǊƻǳǘŜǎ ŀƴŘ Ƴŀƛƴ ŎȅŎƭŜ ǊƻǳǘŜǎ ǎƘƻǳƭŘ ƘŀǾŜ ŀ ǊŀŘƛǳǎ ƻŦ җ нл 
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metres.  Consideration should be given to rear loads also when designing curves and corners for 
cycles. 

¶ To be able to participate in traffic safely, cyclists must have a sufficient level of visibility. There are 
three kinds of visibility:  

o Riding visibility: a good view of enough of the 
road, cycle track or intersection; 

o Braking visibility: the distance covered during 
a braking manoeuvre (consider volume of 
cyclists on path); 

o Approach visibility: to cross a carriageway 
safely, cyclists must have sufficient visibility 
of traffic on the road or pedestrians on a 
footpath to cross. 

2.3 E-bike 

E-bikes (an electric bicycle) generally travel at a speed greater than normal bikes, and could present a 
safety concern for confined cycle facilities.  E-bike have greatly different acceleration and stopping 
characteristics than normal bikes. 

There is a great variety of different types of e-bikes available worldwide, from e-bikes that only have a 
small motor to assist the rider's pedal-power (i.e., pedelecs) to somewhat more powerful e-bikes which 
tend closer to moped-style functionality: all, however, retain the ability to be pedalled by the rider and are 
therefore not electric motorcycles.  

E-bikes use rechargeable batteries and the lighter varieties can travel up to 25 to 32 km/h (16 to 20 mph), 
depending on the laws of the country in which they are sold, while the more high-powered varieties can 
often do in excess of 45 km/h (28 mph). In some markets, such as Germany, they are gaining in popularity 
and taking some market share away from conventional bicycles, while in others, such as China, they are 
replacing fossil fuel-powered mopeds and small motorcycles.  

Depending on local laws, many e-bikes (e.g., pedelecs) are legally classified as bicycles rather than mopeds 
or motorcycles, so they are not subject to the more stringent laws regarding their certification and 
operation, unlike the more powerful two-wheelers which are often classed as electric motorcycles. E-bikes 
can also be defined separately and treated as a specific vehicle type in many areas of legal jurisdiction 

When there is an improved understanding of their characteristics, the document will be updated. 

https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwjIzIn7p6bNAhVlLMAKHV72BhgQFggh
MAE&url=http%3A%2F%2Fcontent.tfl.gov.uk%2Flcds-chapter1-
designrequirements.pdf&usg=AFQjCNGQiGMZiE8D3N_7AFfW5aDzu5MvFg&sig2=ExQNWevLpjGuBLgHlMNS1g&bvm=bv.12427257
8,d.ZGg&cad=rja 

http://en.wikipedia.org/wiki/Pedelec
http://en.wikipedia.org/wiki/Moped
http://en.wikipedia.org/wiki/Bicycle_pedal
http://en.wikipedia.org/wiki/Electric_motorcycles
http://en.wikipedia.org/wiki/Fossil_fuel
http://en.wikipedia.org/wiki/Moped
http://en.wikipedia.org/wiki/Moped
http://en.wikipedia.org/wiki/Motorcycle
http://en.wikipedia.org/wiki/Electric_motorcycles
http://en.wikipedia.org/wiki/Electric_bicycle_laws
https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwjIzIn7p6bNAhVlLMAKHV72BhgQFgghMAE&url=http%3A%2F%2Fcontent.tfl.gov.uk%2Flcds-chapter1-designrequirements.pdf&usg=AFQjCNGQiGMZiE8D3N_7AFfW5aDzu5MvFg&sig2=ExQNWevLpjGuBLgHlMNS1g&bvm=bv.124272578,d.ZGg&cad=rja
https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwjIzIn7p6bNAhVlLMAKHV72BhgQFgghMAE&url=http%3A%2F%2Fcontent.tfl.gov.uk%2Flcds-chapter1-designrequirements.pdf&usg=AFQjCNGQiGMZiE8D3N_7AFfW5aDzu5MvFg&sig2=ExQNWevLpjGuBLgHlMNS1g&bvm=bv.124272578,d.ZGg&cad=rja
https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwjIzIn7p6bNAhVlLMAKHV72BhgQFgghMAE&url=http%3A%2F%2Fcontent.tfl.gov.uk%2Flcds-chapter1-designrequirements.pdf&usg=AFQjCNGQiGMZiE8D3N_7AFfW5aDzu5MvFg&sig2=ExQNWevLpjGuBLgHlMNS1g&bvm=bv.124272578,d.ZGg&cad=rja
https://www.google.com.au/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0ahUKEwjIzIn7p6bNAhVlLMAKHV72BhgQFgghMAE&url=http%3A%2F%2Fcontent.tfl.gov.uk%2Flcds-chapter1-designrequirements.pdf&usg=AFQjCNGQiGMZiE8D3N_7AFfW5aDzu5MvFg&sig2=ExQNWevLpjGuBLgHlMNS1g&bvm=bv.124272578,d.ZGg&cad=rja
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3 Options Assessment for Route Alignment & Design 

3.1 Guiding Principles 

The Christchurch Cycle Design Guidelines document outlines the design principles and concepts that will 
guide the implementation of the future cycle network outlined in the Christchurch Transport Strategic 
Plan.  This Chapter of the Best Practice Design Guide should be read in conjunction with the Christchurch 
Cycle Design Guidelines (Part A), Christchurch Transport Strategic Plan, Christchurch Network 
Management Plan, and Urban Design and CPTED best practice guidance that is referred to in Stages 1 and 
2 of the multi-criteria analysis, which is further discussed below.  The cycleway design context shown 
below was established in the Christchurch Design Guidelines and should be used as a starting point to 
guide route options and choices. 
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The design objectives from the design context can be defined further as: 

Design Outcome Description 

Safety Cycle routes should be safe, provide personal security, and limit conflict between cyclists and 
others.  

o Consideration of volume, speed and mass differentials is key to the safety 
aspect of the cycleway design. 

o Acknowledgement of the Safer Journeys and the Safe System approach.  The 
approach aims to create a forgiving road system based on four principles 
(people make mistakes, people are vulnerable, need to share responsibility, 
strengthen all parts of the system) A Safe System is greater than the sum of its 
parts. 

o Design should be predictable, self-explaining and consistent as possible across 
the network. 

o Reflect the context of the area the cycleway passes through. 

Directness Cycle routes should be direct with minimal need to slow or stop, based on desire lines and result in 
few delays door to door. Cycle parking facilities should be in convenient locations. 

Coherence Cycle routes should be continuous, recognisable, link potential origins and destinations, and 
consider standard of protection throughout.  

Attractiveness Cycle routes should integrate with and complement their surroundings, enhance public security, 
look attractive and contribute in a positive way to a pleasant cycling experience.  They should 
connect with urban landmarks and places to provide both markers that reduce the perception of 
distance as well as make more useful cycle connections.   

Comfort Cycling routes should be smooth, non-slip, well maintained and free of debris, have gentle slopes, 
and be designed to avoid complicated manoeuvres and to allow cyclists to feel comfortable with 
their position whilst riding or waiting.  

3.2 Developing the route options 

A three stage approach is proposed for the route options stage.  The options assessment should be 
undertaken by a team of 4 to 5 people, including a range of skills such as traffic engineers, transport 
planners, urban designers, landscape architects, specialist engineers, and if required heritage and cultural 
advisors.  This will allow for a robust analysis by ensuring that a wide range of issues are considered and 
tested.  The multi-criteria assessment is a tool that requires consistent professional judgement through 
the assessment.  It is also a flexible tool so that should additional criteria be required this can be 
incorporated and an explanation provided as to why these criteria have been selected.  
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Stage 1 - Context and Analysis 

The first stage of the route options assessment is to undertake a contextual analysis to become familiar 
with the area that the cycleway will pass through.  This exercise should describe and analyse the 
environment that the routes may pass through and should be plotted to form a base map to clearly show 
what issues and opportunities there are for the Major Cycleway Route.   

Movement & 
Circulation 

 
Built environments & 
Activities 

 
Natural environment 
& Landscape 

 Heritage & Culture 

¶ Priority routes from the 
CTSP and connections 
into central City (an 
Accessible City) 

¶ Road hierarchy from 
the District Plan 

¶ Barriers (railways, 
major roads, district 
arterials & State 
Highways), one-way 
roads, utilities 

¶ Traffic volumes, speeds 
(high speed & low 
speed areas), bus 
routes, traffic 
composition 

¶ Existing road safety 
issues and black spots 

¶ Existing desire lines for 
people travelling on 
foot and by bicycle 

¶ Corridor widths 

 ¶ Key activity centres, 
local centres, 
education facilities 
(from pre-school to 
University / Higher 
Education), community 
facilities, churches 

¶ Major trip generators 

¶ Identify neighbouring 
and underlying land 
uses 

¶ Planned developments 
and growth areas 

¶ Master plans 

¶ Character areas 

¶ Street types 

 ¶ Parks and reserves 

¶ Areas of interest 

¶ Landscape character 

¶ Constrained widths / 
corridors 

¶ Natural environment 
ς Topography, 
watercourses 

¶ Attractive streets 
(high level of amenity) 

¶ Landmarks 

¶ Aspects and views 

¶ Sun exposure 

¶ Visual quality 

 ¶ Heritage sites and 
features 

¶ Special amenity areas 

¶ Cultural features & 
areas of significance 

Stage 2 - Route options and Concepts 

After completing the context analysis in Stage 1, the urban design objectives and principles should be set.  
The NZTA Urban Design Guide, the NZ Urban Design Protocol and the National Guidelines for Crime 
Prevention through Environmental Design in New Zealand, should be referred to for this task.  This will 
assist in the recognition that corridors will route through different communities and landscapes, and this 
will ultimately affect the user experiences along the route and over the network.  

Route options should have clear origin and destination points defined (to consider directness and desire 
lines) and connections between the attractors and the origin/destination points marked.  Route 
identification is an iterative process in which site visits by all modes and at varying times of the day and 
week should be undertaken. 

To support the route options, the design principles should be provided in a supporting statement to show: 

1) Clearly document WHY and WHY-NOT routes were selected. 

2) What is trying to be achieved? What is being connected? 

3) Opportunities and constraints identified. 

4) What are the identified high level risks, how they to be mitigated are and what will the residual 
risk(s) will be. 

5) Experience analysis, what will the rider experience when they use the route(s)? 
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6) Are there opportunities to add character to the route(s)? 

7) Will it meet the expectations of the target user? 

8) When site visits were undertaken to determine if criteria is affected at different times of the day. 

Stage 3 - Multi -Criteria Assessment 

The suitability of each route, and for comparative purposes, is to be assessed through a multi-criteria 
analysis.  This is to ensure that the assessment has robustly established the best option of the possible 
options for road users, including an assessment of risk, which considers potential affects, costs etc. 

The MCA tool will be applied in two stages: 

¶ Stage 3-1: To establish the best route from a list of possible routes and sub routes within the route 
corridor (i.e. for Route Selection).  There will be some high level consideration during the route 
stage as to what facility types could be appropriate for the link given the data that has been 
collected in Stage 1 and 2 (could also affect design outcomes and facility types in Stage 3B). 

¶ Stage 3-2: To confirm the preferred option (facility type) along a preferred route (i.e. for the 
Preferred Scheme).   

The multi-criteria analysis is divided into the three main sections below, but the urban design objectives 
and principles should be applied through these sections also: 

¶ Design context 

¶ Community issues and opportunities 

¶ Risks 

3.3 Design context 

The assessment criteria relating to the design context looks at the five primary design objectives plus 
urban design, landscape values and crime prevention through environmental design along the corridor.   

3.3.1 Safety Criteria: 

In regards to safety, the assessment process will require the design team to consider options for each 
ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǊƻǳǘŜ ǘƘŀǘ ŘŜƭƛǾŜǊ ŀ ά{ŀŦŜέ ƻǳǘŎƻƳŜΣ ǿƘƛŎƘ Ƴŀȅ ǊŜǉǳƛǊŜ ƴǳƳŜǊƻǳǎ ƛǘŜrations to determine if 
the route can be made safe.   

If a route cannot be made safe, or the cost of making this route safe is unacceptable, then the route fails 
(marked as red) and further investigations on this route are no longer required.  However, it is at the 
discretion of the project team if they choose to complete the other assessment matters for a route.  To 
assess the varying degrees of safety and perceived levels of safety in the assessment of the remaining 
options. 

3.3.2 Design Criteria 

In addition to the five design principles, urban design/landscape values along the corridor should be 
assessed in the multi-criteria analysis.  This is to include: 

¶ Context - community, receiving environment, catchment area 

¶ Amenity and landscape values - natural or physical qualities, character, aesthetic coherence, 
opportunities to benefit, cultural and recreational attributes. 

¶ CPTED - Achievement and perception of safety, natural surveillance and positive activation. 
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Context should be considered across all five primary objectives (safety, directness, coherence, 
attractiveness and comfort) as this has wide ranging influences on route choice.  Amenity and landscape 
values are included within the attractiveness column with CPTED as an individual assessment matter. 

It is important to provide all key findings/assumptions in the text boxes of the multi-criteria analysis with 
comparisons to other routes.  Assessment matters for the design context are provided in Appendix A. 

3.4 Community and Stakeholder Interest 

Community and Stakeholder Interests are to be considered through the MCA process to allow for robust 
discussion.  The criteria are split into three groups: 

¶ Residents 

¶ Business and commercial activity 

¶ Operational and Network Effects 

It is important to note positive as well as negative effects to the communities that the cycle route passes 
through.  For benefits, route planners and designers are also referred to the NZTA document, 'Benefits of 
Investing in Cycling'.  Assessment matters for the design context are provided in Appendix B, which also 
includes supporting Council programmes for mitigating or addressing outcomes.   

If required additional information should be sought to assist with undertaking a robust analysis this could 
include parking and shopper surveys, economic spend etc. 

3.5 Cost and Programme Risk 

This section of the Multi-Criteria Analysis considers risks to construction costs and programme.  The 
assessment matters for the design context are provided in Appendix C.  This section should also consider 
value for money. 

Los / Cost trade-off ς is the incremental rise in LOS worth the cost to achieve an acceptable level of safety. 

3.6 Other Criteria 

It should be noted that other multi-criteria analysis criteria may be applicable to specific projects that have 
not been identified above (for example if heavily influenced by heritage settings, it may be appropriate to 
incorporate a column for specifically heritage). It is recommended a review of other criteria (that may be 
critical to a specific scheme) should be undertaken and discussed early in the assessment phase.   

Additional elements (columns) can be added to the analysis if required.  This should be discussed at the 
end of Stage 2 with the CCC Technical Advisory Group, with approval being required for adoption of 
additional elements. 

Where appropriate, independent outside advice should be sought to ensure that the elements are suitable 
for evaluation and inclusion in the results. 

3.7 Criteria Weightings 

The initial weighting applied to the Criteria are as follows.  Seven of the nine criteria carry the same weight 
of 10% of the total score, with Safety and Land Requirements/Easements carrying a 15% weighting: 

¶ Safety in recognition of the primary function of these facilities to provide a safer journey as an 
ŀǘǘǊŀŎǘƻǊ ŦƻǊ ǘƘŜ άƛƴǘŜǊŜǎǘŜŘ ōǳǘ ŎƻƴŎŜǊƴŜŘέ ŎȅŎƭƛǎǘ ƎǊƻǳǇΤ ŀƴŘ  

¶ Land Requirements /easements/other agreements recognising the impact timing issues can have 
on the overall delivery of the cycle facilities. 
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Criteria weightings may be adapted to suit particular project.  This should be discussed at the end of Stage 
2 with the CCC Technical Advisory Group, with approval being required for adoption of additional 
elements. 

Where appropriate, independent outside advice should be sought by the teams to ensure that the 
elements are suitable for evaluation and inclusion in the results. 

3.8 Sensitivity Analysis 

A sensitivity analysis can be used to differentiate between 2 or more routes or route options (facility 
types) if extremely close.  However, it could be that both routes are consulted on to give the community 
choice.  Sensitivity analysis is applied to the MCA Assessment using various weightings to the criteria to 
establish demonstrate sensitivity of option for a preferred route.   

The following weighting scenarios are suggested as a starting point.  Note sensitivity weighting may be 
adapted to suit a particular project and should be discussed at the end of Stage 2 with the CCC Technical 
Advisory Group, with approval being required for adoption of a change of weighting. 

 

Sensitivity - Weighting (%)     (can exceed 100%) 
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Normal Weighting 

15 10 10 10 10 10 10 10 10 10 15 

Un weighted 10 10 10 10 10 10 10 10 10 10 10 

Cycle weighted 20 20 20 20 20 20 10 10 10 10 10 

Impact weighted 

10 10 10 10 10 10 20 20 20 10 10 

Prog/cost 
weighted 10 10 10 10 10 10 10 10 10 20 20 

The results from a sensitivity analysis should be reviewed to ensure they are intuitive.  

3.9 Multi -criteria Analysis Scoring 

The scoring of each criteria needs to be objective and qualitative wherever possible. This allows scores to 
be reviewed and justification of the score demonstrated.  The scoring is on a comparison basis in how each 
option ranks relative to other options for the route being assessed.  While individual scores may be easily 
challenged the relative score should be more definitive.  

3.10 Audit / Reviews 

Council has, in discussion with The New Zealand Transport Agency (Transport Agency) safety and cycling 
staff, given consideration to this new approach integrating both the traditional safety audit and new 
network functionality assessment and has had approval for use of the SANF process for a twelve-month 
trial (ending June 2017).  
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The existing Transport Agency traditional Road Safety Audit (RSA) process guide did not adequately deal 
with these network functionality issues. The RSA guide is primarily focused on the design and its safety 
impact on the road environment and specifically excludes the auditor from considerations of network 
functionality. 

While it would be possible to conduct a safety audit and a separate audit of the other out of scope 
network functionality matters, it is more efficient and effective to combine these into one review, which 
also means that these other matters need to be systematically considered, a formal decision made on 
them, and the response documented, in the same way as is required for safety matters. Therefore, Council 
is now using the SANF process for all its MCR projects. 

Following completion of the multi-criteria analysis a Safety Audit and Network Functionality Review (SANF) 
is to be completed.  The SANF process ƛǎ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ ŘƻŎǳƳŜƴǘ ά{ŀŦŜǘȅ !ǳŘƛǘ ŀƴŘ bŜǘǿƻǊƪ 
CǳƴŎǘƛƻƴŀƭƛǘȅέΤ ///Σ нлмсΦ  

The pre-consultation RSA and scheme report of Papanui Parallel and in particular the Rutland Street 
section, revealed that there is a strong relationship between safety, capacity and network functionality.  
The traditional RSA process on its own, did not identify these issues, with sufficient clarity and early 
enough, to make an informed decision. Subsequently significant changes to the original scheme were 
required to address network functionality issues identified through an extended consultation and 
investigation process. 

As the project progresses the level of the network functionality reduces and following approval by Council 
of the scheme, the process at the detailed design stage and post-construction follows the same as the 
existing safety audit process in line with the NZTA Road Safety Audit Guidelines. 

 

 

The audit should be undertaken by a team that is independent of the client, designer and contractor.  The 
team should be a multi-disciplinary team and cover a wide range of skills from Traffic Engineering, 
Transport Planning, Civil Engineering, Landscape Architecture and Urban Design.   

The SANF review is recommended be undertaken following completion of the multi-criteria analysis and 
then at scheme stage prior to public consultation. 

Professionals can use this guideline as a step by step process to follow for undertaking a SANF review.  

A SANF process provides a combined network functionality and road safety audit review of a MCR project 
at scheme stage, prior to public consultation, to assess the projects overall suitability ensuring that all road 
ǳǎŜǊΩǎ ƴŜŜŘǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘΦ 
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3.11 Road Safety Audit Process & Safety Audit and Network Functionality (SANF) 

A safety audit and network functionality review is an integrated approach to road user safety and network 
functionality through a process to ensure a proposed major cycleway meets both a good level of safety 
whilst taking into account the overall functionality of the transport network for all road users. 

The network functionality of all users considers many competing factors, which can include: 

¶ Public transport system 

¶ Urban design 

¶ Pedestrian use, total mobility and public safety 

¶ Adjacent land use including commercial and residential property access 

¶ Operation and maintenance activities 

¶ Parking including commercial and public amenity parking 

¶ Local community issues and values e.g. local school routes and verge planting 

¶ Utilities 

¶ School operation 

¶ Intersection operation and safety 

¶ Future land use and growth (where known) 

The network functionality is important for MCR project at scheme level, as these impacts and concerns are 
ƻŦǘŜƴ ǊŀƛǎŜŘ ƻǊ ƘƛƎƘƭƛƎƘǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ /ƻǳƴŎƛƭΩǎ ǎŎƘŜƳŜ Ǉƭŀƴ ŀǇǇǊƻǾŀƭ ǇǊƻŎŜǎǎ ŀƴŘ ǇǳōƭƛŎ ŎƻƴǎǳƭǘŀǘƛƻƴΦ 

3.12 Modal Prioritisation 

On major cycleways, the priority needs to be providing space for cycling and as a result alternative routes 
may need to be provided for other road users.  This principle is supported by the Christchurch Transport 
Strategic Plan which promotes the use of a road user hierarchy (prioritising different road users on 
different routes).  On some routes cycling has priority and on others motor vehicles or public transport 
might have priority.  This approach acknowledges that it is not always possible to achieve desirable widths 
for all road users on one road.  When preparing a cycleway design, consideration of the transport context 
is important.  This includes the classification of the street, how it functions, which user has priority, and 
the places the street passes through.  On high mass vehicle routes, over dimension routes and routes with 
high traffic volumes cycleways will not have priority.  Major cycleway routes selection shall take into 
account the spatial environment around the cycleway; and how the cycleway fits within the wider 
transport system and road user hierarchy (the transport context).  In addition, the design should also 
consider cycleway type and user and design objectives. Refer to CCC Transport Plan and Council Process. 

3.13 MCA Analysis Process 

The multi-criteria analysis (MCA) process for the Christchurch MCR programme is continuously being 
refined. An example of the current MCR criteria (March 2016) is shown in Table 3-1 below.  
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Table 3-1: Modal Prioritisation Considerations and Factors (To be updated) 
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4 Level of Service Assessment 

The use of Level of service can assist the network operations and design teams in the determination of a 
suitable route and facility type.  The Austroads document AP-R475-15 Level of Service Metrics (For 
Network Operation Planning) offers a guide into the evaluation of proposed routes to be considered for 
cycle facilities. 

[Current work is underway reviewing levels of service by NZTA and this will be included once the work is 
complete.] 
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5  Mid-Block Treatments Cross-sections 

This chapter looks at the cycleway cross-sections and link types for midblock and intersections by 
providing the desirable design objectives process guidelines for cycle facility options. 

5.1 Relevant Reference Documents for all mid-block designs: 

Christchurch City Council Cycle Design Guidelines, 2013 

CCC - Infrastructure Design Standard  

Austroads guides (2014) ς Part 6A ς Pedestrian and Cyclist Paths 

NACTO ς Urban Bikeway Design Guide (online) 

CROW (2006) - Design Manual for Bicycle Traffic  

Transport for London (2016) ς Cycling Design Standards 

Traffic Control Devices Manual ς NZTA 

MOTSAM 

VicRoads (2010) - Technical Note 21: Widths of Off-Road Shared Use Paths 

Clause 11.1A Land Transport Amendment Rule 2009 

Austroads guides (2006) Research Report: Pedestrian and cyclist conflict minimisation on shared paths 

Crime Prevention through Environmental Design (CPTED) 

NZTA Urban Design Guidelines (October 2013) 

5.2 Description 

When developing cross sections for street design the dimensions of all road users and the surrounding 
land uses has been taken account of.  In many instances, there will not be the capacity to acquire land for 
the proposed facility, therefore it is essential to consider facilities appropriate to the adjacent land use as 
discussed through the multi-criteria analysis. 

This is important when considering neighbourhood greenways2 because if the dimensions are incorrect it 
could compromise the safety of a person riding a bicycle in the carriageway.  This is a critical width, the 
lane needs to either wide enough to allow for a car to pass a cyclist or narrow enough that a vehicle would 
wait behind a cyclist.  On local roads, centre lines should not be marked so that all the space is available 
for users and reflect the character of the street. 

Figure 5-1 below shows vehicle dimensions including side mirrors (not lane widths) that need to be 
considered when designing a road or specific lane width.  Surrounding land use and the nature of the 
corridor must be considered (i.e. is it a bus route, is it industrial or residential) in addition to the speed of 
the road.  It is suggested that a minimum 0.5 metres gap is provided for a vehicle to pass an oncoming 
vehicle.  In the case of neighbourhood greenways this dimension can be reduced, but if the slow street 
passes through suburban centres or areas of commercial activity, sufficient room should be allowed for 

                                                           
2 Neighbourhood Greenways ï Residential streets with low volumes of vehicle traffic and low speeds where cyclists mix with traffic in 
the carriageway (not doing shared spaces) 
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service vehicles and this may be accommodated through wider parking bays to ensure a clear lane width is 
retained. 

 

Figure 5-1: Vehicle Dimensions 

The following safety clearance between different road users and structures / objects proposed are shown 
in Table 5-1 below. 

Table 5-1: Safety Clearance between road users and objects 

Dimensional segment Christchurch required width 
profile (m) 

 

Cyclist / edge (kerb) 0.38 (flat channel width) 

Cyclist / parked vehicle 0.8 

Cyclist / cyclist (both 
riding) 

0.8 

Cyclist / driving vehicle 
0.85 (consider forces of Large 
mass vehicles passing) 

Vehicle / vehicle (both 
driving) 

0.5 at 50km/hr 

Cyclist - central islands / 
dividers 

0.4 

Cycle lane separators 0.3 
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5.3 Link Types 

The link types shown in Table 5-2 are considered in the following sections (not in any preferred order): 

Table 5-2: Link Types Matrix 

 

Paths ς Shared and separated 

 

Separated 2-way cycle path/lane (Matai St west) 

 

Separated cycle lane (Ilam Road and to include 
Copenhagen Style) 

 

Neighbourhood Greenways 

Guiding information can be found in the Christchurch City Council Cycle Design Guide (2013) for the design 
principles for each of the link types for Major Cycleway Routes.  Each of the facilities has desirable design 
objectives detailed in Table 6-3 and should a design not be achievable then a minimum desirable design 
needs to be agreed by the TAG Group with justification for the proposals is suggested.  

When a design option does not meet the minimum desirable design, approval from the Major Cycleway 
Steering Board is needed.  It is paramount that all decisions get documented at each decision.   

This process is outline in Figure 5-2 below, and is presented in larger format in Appendix F. 








































































































































