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“The global urbanisation of society is accelerating; and with it the 
construction of stadiums as the largest urban hubs. These ‘hubs of 
modern society’ must satisfy the desire of architectural uniqueness and 
identity”1.

Volkwin Marg

1  Wimmer, Stadium Buildings.

Fig.1 - AMI Stadium 1

Fig.2 - AMI Stadium 2



Abstract

The transformation from ancient stadium construction to the 21st century 
stadium experience has turned sports arenas into a global media 
spectacle. 

Stadiums are where extraordinary events take place, they allow sporting 
history to be witnessed. They were colossal man-made structures that 
played host to blood covered gladiator fights and to global Olympic 
events hosting the worlds most gifted male and female athletes for 
over 2,500 years. Each stadium was designed to effectively respond 
to history, namely the history of a city and its sporting legacy. Stadium 
typology has transformed over the years, from the first Greek Olympia to 
the 2016 Rio Olympics, and the construction of stadiums has undergone 
required adaption to transform the structures for the urban cityscape of 
the future. 

Multi-purpose urban entertainment centres are the future of stadium 
design.

Christchurch had its main sporting stadium damaged in the 2011 
earthquake. A new multi-purpose stadium is planned for the near 
future, as part of the city’s master plan – The Blue Print. The Blue Print 
incorporates significant anchor projects including a multi-purpose 
stadium. A key driver for The Blue Print was to make the city accessible 
and walkable.

This project explores the impact of a proposed multi-purpose stadium 
in a city’s centre as a multi-purpose sporting and entertainment ‘hub’, 
transforming the concept of the old classical one-dimensional stadium 
to a new adaptable, flexible, and utilisable stadium.

The project will look at a master-planning exploration, incorporating the 
local environment and the proposed Blue Print design for the future. The 
project will also include an exploration of a multi-purpose stadium which 
includes a ‘mixed-use-hub’ as a key design feature. With the stadium as 
the anchor for this proposal, key transportation projects and explorations 
are needed to make a modern inner-city stadium viable from an 
economic, environmental and social perspective.

This exploration will push and test the design guidelines of how New 
Zealand stadiums have been historically designed and transform the 
legacy of the stadium’s future through its site context and functionality.
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1.1 Background of the project

The September 2010 and February 2011 earthquakes destroyed large 
areas of the city of Christchurch and its surrounding suburbs. Large 
numbers of city buildings and residential houses were damaged or 
condemned for demolition. City and central government officials 
created the Christchurch Red Zone and countless city blocks were 
reduced to bare land that resembled gravel-lots. 

Hundreds of important city buildings, whether for public or private use 
have needed to be redesigned, repaired and rebuilt, urban horizontal 
infrastructure has had to be remediated or replaced and the natural 
landscape stabilised and made safe for use. In all, the repair cost to 
the public, local and central government and insurance companies is 
billions of dollars, and the disruption to people’s lives has been immense.

A special Minister was appointed in Cabinet and a whole Ministry 
established for earthquake management was created by the 
Government. A task group was formed by The Christchurch Central 
Development Unit (CCDU) to design a 100-day Blue Print for the city 
rebuild and the regeneration of the urban city. Key design features of 
the design-guidelines included the requirement to make Christchurch 
a compact and low-rise city, all key facilities and precincts corralled 
between the Avon River and the new ‘Green-Frame’2. The overall goal 
of The Blue Print was to make Christchurch ‘An Accessible City’ with key 
anchor-projects being designed for major central sites. The concept 
of an Accessible City is about making the central city accessible by 
upgrading the travel network to provide a compact, people-friendly 
core and about supporting the economic, social and environmental 
recovery of the Central City3. As well as being an accessible city, 
the city wants to be a walkable city. Christchurch’s new city centre 
2 Cairns, “Comments.”
3  “An Accessible City: Christchurch City Council,” accessed May 23, 2017, 
https://www.ccc.govt.nz/transport/road-improvement-projects/aactransport-
projects/.

has been perfectly designed to appeal to visitors through the use of 
intimate laneways and courtyards, a condensed city with everything 
within walking distance, modern state of the art facilities, a plethora 
of interesting cafes and bars, and what I am sure will be the piece-de-
resistance, the Avon River Precinct Walkway4. 

While the Earthquake rebuild is progressing quickly, one of the big issues 
facing the city is Lancaster Park (Christchurch’s main sporting stadium), 
more recently known as AMI Stadium. Serious consideration has been 
given to determine what is best for the stadium especially around the 
determination of repairing the existing stadium or building a new facility. 
Recently the Christchurch City Council announced that repairing 
Lancaster Park (AMI Stadium) would cost an excess of $250 Million, 
making it uneconomical to repair5. 

Incorporated within the Blue Print was a proposed inner-city stadium 
which would replace AMI Stadium. The council and government has 
spent upwards of $40 Million acquiring the land for the inner-city site. 

Momentum has built on a number of fronts for a new stadium for the 
city. With a more in-depth look at the history of the city of Christchurch 
and the wider province of Canterbury, it will help key design ideas 
develop and grow. 

One of the repercussions of the earthquake has been the lateral 
spread of the city as new residential suburbs have developed to 
accommodate the needs of those people whose property has needed 
to be compulsory acquired by the crown. The accompanying urban 
sprawl may in fact help make the city and stadium an even more viable 
option with a few extra design considerations.

4  Ibid.
5  “Too Expensive to Repair Christchurch Stadium - Mayor.”
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In 2011, New Zealand hosted its second IRB Rugby World Cup. The 
owners of AMI Stadium recognised that the stadium was undersized and 
upgraded the venue to be able to host the expected 38,000 spectators 
for the Rugby World Cup, but to also support and attract future large 
international games. The stadium upgrade was completed in 2010, the 
year of the first major earthquake. The earthquake in February 2011 
damaged the stadium’s infrastructure and meant that to repair the 
facilities was un-economic and the stadium was condemned, meaning 
that Christchurch was unable to host any Rugby World Cup games. 

Christchurch has only hosted a handful of meaningful events since the 
earthquakes, leaving a large part of the city’s economy and a number 
of industry sectors struggling to financially survive. It has made it difficult 
for the city to be competitive in the international events and sporting 
markets since.

A stadium building program and the feasibility of the design needs to 
look at and potentially include, large areas of rentable commercial, 
hospitality and retail spaces, this will allow for the economics of such a 
large building in the city centre to survive. The economics influence the 
political appetite for the development too.

Stadiums and generally stadium-sites are large enough to also include 
opportunities such as residential apartments or hotels, space for people 
to live or stay populating the space of the site and the surrounding 
area. Currently with the earthquake rebuild, there is limited owned and 
rented housing options available in the city compared to other main 
New Zealand and world cities. This gives Christchurch’s current city 
district a feeling of emptiness. Various residential projects are underway 
within walking distance of the stadium site, in particular the East Frame 
(a key anchor project) that has been proposed as part of the original 
Blue Print. The East Frame is adjacent to the stadium site so is able to be 
designed to sit in context and to relate to a proposed stadium and can 
be influential to the success of the stadium.

Fig.4 - Avon River 1, Christchurch

Fig.5 - Bridge of Rememberance, Christchurch
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Fig.6 - Canterbury Crusader Knight
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1.2 Project Outline

The purpose of this research project is to form an understanding of 
stadium design best practice, to design a response that best represents 
the transformation of stadium evolution within the Christchurch context, 
and to influence the narrative that will contribute to the regional rebuild 
of the city of Christchurch and the surrounding Canterbury areas. The 
stadium needs to fit the needs of the city’s future design intent, the 
history of the city while still future proofing the design outcome. 

The project will explore three key questions regarding what is needed for 
a Christchurch inner-city stadium for the 21st century:

•	 Why is building an inner-city stadium the right decision?

•	 How will people access the stadium?

•	 How does a central city stadium interact with the city of 
Christchurch?

Christchurch is referred to as ‘the garden city’ by the rest of the world. 
It is known for its large parks, colourful gardens and strong vegetated 
urban presence. 

Incorporating these unique features within the stadium context will allow 
the design outcome to flourish within the city’s rebuild.

This project will look at maximizing the site’s overall presence within the 
city by turning the stadium into a “hub of modern society”6, transforming 
the site into an urban entertainment centre rather than a site purely for 
limited entertainment options. 

6  Wimmer, Stadium Buildings.

Such buildings increasingly combine sports zones with spaces set aside 
for other functions – sports shops and professional services, children’s 
centres, cafes, offices, conference halls and lounge areas7.

The damaged stadium in Christchurch was an uncovered stadium. 
With the recent success of Dunedin’s Forsyth Barr stadium, Christchurch 
has held talks and has designed concept proposals regarding the new 
stadium being a covered stadium. The idea of a covered stadium 
in Christchurch is a good idea due to the cold weather conditions in 
winter, especially at night. The city has a temperate oceanic climate 
overall and has a moderate rainfall level compared to other cities. 

With all the information in the media surrounding the expectations 
regarding a new stadium in Christchurch, this document will examine, 
explore and expand on the opportunities available for the stadium and 
the rebuild. 

The outline of the project will look at how to best utilise and incorporate 
the site as in entertainment-hub instead of a stadium that has been 
designed purely for sport.  The entertainment-hub concept will include 
full time rentable commercial space which will include hospitality, retail 
and other commercial opportunities.

Stadium design trends are about creating active-hubs that have crowds 
of people moving throughout the site every day. Based on the intentions 
of the Christchurch Blue Print and the overall urban design master plan, 
the idea of an active entertainment hub is completely in alignment with 
the vision for the possible future use of a currently empty city.

7  Ibid.
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1.3 Aims / Objectives

This study aims to recognise and contribute to how best to design a 
stadium for the future of Christchurch, drawing from the unique history 
of the city. Christchurch has a rich internationally connected sporting 
and entertainment history but after the earthquake, it has been seen 
as somewhat of a depressing location to host large events. Once the 
city is rebuilt the stadium and city should be able to offer opportunities 
for Christchurch to host large events for the local business economy to 
thrive.

The ultimate goal for the project is to support the concept of the 
accessible city by making another reason to attract large numbers of 
people into the inner city and to the stadium, and therefore creating 
a reason for public space enhancement and community based 
infrastructure. Making the stadium and its surrounding environment 
vibrant, and a key attraction of the city, is significant to the 
achievement of that goal. 

The stadium project will enable the city to contribute to becoming 
further accessible by attracting and enabling people to be interactive 
with the central city precinct from the wider Canterbury districts and 
from further afield.

Having an inner-city, multi-use stadium will instigate a focus on people 
movement and transportation management allowing authorities to 
examine how the city can utilise its public transport options for future 
benefits.

The hope is to have an inner-city stadium that will provide accessible, 
useable and affordable spaces (not usually seen in New Zealand 
stadium projects) which will allow businesses, organisations and 
enterprises to be part of. 

Incorporated within the project will be the existing fabric and culture 
of the city, drawing inspirations from the strong green and vegetated 
presents of the garden city as well as the incorporation of laneways 
connecting the city’s urban heart, making a truly garden city influenced 
stadium design.

The city has reclaimed the land needed for the stadium, now it’s about 
showing how an entertainment-hub stadium is the best architectural 
solution for the future of Christchurch. 

Fig.7 - Cathedral of the Blessed Sacrament, Christchurch
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Fig.8 - The Strip 1, Christchurch Fig.10 - Worcester St Cafe, Christchurch

Fig.9 - Christchurch Historical Tram, Cashel St, Christchurch Fig.11 - The Strip 2, Christchurch
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1.4 Research Question

Primary Question:

How to design a multi-purpose and mixed-use stadium for Christchurch, 
New Zealand that is influenced by the region’s history, needs, 
opportunities and its architectural context and integrity?

The research question sits in context with the current uncertainty of what 
is happening with the rebuild / redesign of the Christchurch Stadium. 

A temporary stadium has been erected in an inner-city suburb of 
Addington, adjacent to the popular Addington Raceway and the 
Horncastle Area. Attendance at events, hosted at the new stadium, 
have been on a steady decline in recent years. Currently there is 
considerable debate about the stadium, but the divergence of opinions 
has not evolved to a recognised, favoured and agreed solution. 
Proposals and pre-feasibility studies are being produced but still need 
further agreement for an approval.Fig.12 - The Strip 3, Christchurch

Fig.13 - The Crossing, Christchurch
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1.5 Motivation

Being a citizen of Christchurch and a keen sport and entertainment 
supporter, I was lucky enough to attend events at Lancaster Park. For 
my Grandfathers contribution to the governance and success of the 
Canterbury Rugby Union and the Victory Park Board (the original owner 
of Lancaster Park) he was made a Life Member of their respective 
Boards. He took me to many events at the stadium and this was 
influential in forming my love of sporting events. 

His contribution created a legacy of loyalty in my family to Christchurch, 
Canterbury and the people of this place. I want to contribute to the 
fabric of sporting life in Canterbury and to the levels of excellence only 
made possible by the facilities and infrastructure made available to our 
community.

It is sad to see how the city has struggled in the aftermath of the 
earthquakes but as Cantabrian’s, we are resilient. Communities have 
become connected and have formed even stronger bonds with each 
other. 

The Project is about allowing the communities of Christchurch and 
Canterbury to have hope, and aspiration and a direction. It is about 
where the rebuild will head and what we can expect when the city is 
rebuilt. 

Fig.14 - Earthquake Memorial Wall, Christchurch

Fig.15 - The Strip 4, Christchurch
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1.6 CONTEXT FOR PROJECT: CHRISTCHURCH + THE BLUE PRINT 

Following the 2010 and 2011 earthquakes, the city of Christchurch has 
recognised the need for a new multi-purpose stadium - a stadium that is 
more than just a sports ground with big stands.

The Christchurch City Council is a significant stakeholder and funder of 
the project and they have an allocation in their budget of the financial 
year 2023. The debate of when and what to do with the stadium keeps 
getting delayed and is a political hot potato, especially in an election 
year. 

According to stuff.co.nz and nzherald.co.nz the crown is waiting for the 
support of the Christchurch City Council. The CCC wants to ensure that 
the majority of Christchurch rate-payers and the general population, is 
supportive of the overall proposal before they will sign off. 

The debate, which is holding the project up is mostly based on the cost 
of the project, the economic prioritisation of the project over other 
social amenities and services, and what to do with the old stadium. The 
council has settled with insurance companies for around $600m and the 
council estimates they will need more money from tax and ratepayers 
for the project.

With the project being delayed until at least 2020, gives time to research 
and gather reports about best practice. A stadium being designed in 
Christchurch needs to be a combination of activities and commercial 
tenants to make the stadium a viable long term investment. 

Designing a new stadium for Christchurch offers some exciting 
opportunities for the future of the city. Creating a stadium that will 
interact with the city on a daily basis will enhance the city’s vibrancy, 
liveability and viability. The stadium needs to be multi-purpose with the 
inclusion of mixed use. 

Recently, following research and the creation of a variety of reports, 
the City Council announced and confirmed that they had conclusive 
evidence that the existing stadium was uneconomic to repair. A recent 
headline referred to Lianne Dalziel, the Mayor of Christchurch, who said 
“Too Expensive to repair the Christchurch Stadium”.

Christchurch residents want a new stadium8. A survey commissioned by 
the Canterbury Rugby Union of 770 people, findings found 94% believed 
Christchurch needed a modern outdoor event facility and 91% want 
the stadium to be mixed-use9. 89% of people surveyed wanted a new 
stadium or Lancaster Park to be repaired, rather than prolonging the 
temporary stadium. The Research indicted 88% of those wanting a new 
facility accepted it would mean an increase in rates to some degree10. 

The Christchurch Central Recovery Plan11 was released in 2012. In the 
recovery plan the CCC has outlined the Council’s Long-Term Plan (LTP) 
2015-2025. Financial provision has been set out for a new Stadium, with 
funding of $253 million allocated over the final three years of the LTP, 
being 2022-2025. 

8  “Christchurch Residents Want New Stadium - Survey | Stuff.Co.Nz.”
9  Ibid.
10  Ibid.
11  “Christchurch-Central-Recovery-Plan-March-2014-A4.Pdf.”
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Fig.16 - The Blue Print
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The Canterbury Crusades rugby team played their semifinal of the Super 
Rugby competition on the 29th of September 2017 at the temporary 
stadium. About 13,000 people turned up for the rugby match, well 
short of the 21,600 which the stadium can accommodate. These types 
of matches are usually sell outs and full of excited fans. The weather 
conditions ruined the spectacle this year. The Crusaders CEO Hamish 
Riach believes “the poor crowd at Saturday nights home semifinal is a 
sign fans are fed up with Christchurch’s AMI Stadium”12.

Christchurch had just finished their re-designed grandstands ready for 
the 2011 World Cup that seated 38,000. The new stadium should have a 
seating capacity of 35,000-40,000 Seats. The old stadium had reached 
full capacity on many occasions especially for important inter-provincial 
rugby games, international rugby test matches and cricket matches. 
Having a stadium with at least 35,000 is needed for the growing 
population of Christchurch and the ever-strong population of sport and 
event goers in the city. 

In May 2016, US Smart Meetings magazine named Christchurch in its top 
10 up and coming international destinations for business events, calling 
it “safe, stylish and legendary for scenery”. Delegates want to come to 
Christchurch because we have not only a strong conference service 
industry, but also the opportunities for expert areas of study13.

Earthquake Recovery Minister Mr Gerry Brownlee said, “The Blue Print 
was the start of a hugely exciting future for our city.”14 Whilst former 

12  “Crusaders Boss Hamish Riach Believes Fans Have Had Enough of Sta-
dium | Stuff.Co.Nz.”
13  Accessible City: Christchurch City Council,” accessed May 23, 2017, 
https://www.ccc.govt.nz/transport/road-improvement-projects/aactransport-
projects/.
14  Cairns, “Comments.”

Fig.17 - Cashel St Mall, Christchurch

Fig.18 - The Strip 4
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Multiple reports have been proposed or looked at by the city council for 
light rail but their conclusions are either, no, or this will be re-evaluated 
in the future. The city is limiting its future currently by thinking only about 
the rebuild. It needs to focus on the future before the opportunity has 
passed. Metro – The organisation running the Christchurch Bus Networks 
have released their findings on a proposed light rail network by stating16:

1. The existing railway line doesn’t take people where they need to go

2. Costs are too high for a short-term service, and

3. Freight using existing single track

The idea of rail wouldn’t be a short-term solution, it would be a solution 
for the future. Light rail infrastructure allows the city and regional councils 
to control where and how urban sprawl happens in the future and 
allows the city and surrounding areas to be accessible.

Long ago the city had a tram network which was dismantled in the 
1960’s. For large and important sporting occasions, people used to 
travel by the trams and go to and from Lancaster Park between 1920’s – 
1950’s17. 

Currently Christchurch has a small tram network in the inner-city purely 
focused on tourism. For the Rugby World Cup, the Christchurch City 
Council decided to extend the Tram Network so that visitors could catch 
the trams from their hotels to the Stadium. 

Questions are being asked 50 years on as to why the tram network was 
ever disbanded. Christchurch was a city excelling fifty years ago and 
stopped by stripping its infrastructure to develop automotive controlled 
infrastructure.

16  “Pages - What about Light Rail?”
17  Neely and Romanos, Lancaster Park.

Christchurch Mayor Mr Bob Parker hailed the plan as bold and visionary, 
‘’This is an exciting time for our city. We have a plan and a vision to 
make Christchurch strong, vibrant and liveable. The responsibility now 
rests with the designers, architects and property owners to embrace the 
challenge of creating a city that reflects the aspirations set out in the 
plan.’’15 

The Blue Print is a key driver for how the city is going to be redesigned. 
The conclusion of The Blue Print proposal was turning Christchurch 
into an accessible city, using public transport and cycling. It wants to 
limit cars in the inner city. The proposal of light rail into the city is an 
interesting question, which works very well with the overall direction 
Christchurch is heading.  Light rail tackles all kinds of complexities – 
urban sprawl and population growth in particular. By using light rail it 
speeds up journey times and the train system is generally more reliable 
compared to buses, especially with unexpected delays during peak 
transportation times. Light rail makes the most sense for a city which is 
in the process of re-building its inner city and building a new inner-city 
stadium. In general, buses work well but in Christchurch buses are only 
used by people who don’t have access to a car. The overall idea of 
using public transport is foreign to the residents of Christchurch and it is 
evident in the decline in bus usage by people over the age of 18. 

Having an inner-city stadium and looking to future proof the design 
decisions made in The Blue Print, the three big questions that need to be 
answered to justify building a large Stadium in the central city are:

•	 Why is building an inner-city Stadium the right decision?

•	 How do people access the Stadium?

•	 How does a central city stadium interact with the city of 
Christchurch?

15  Ibid.
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Tram networks could run in a similar way to what was once a popular 
public transport option in Christchurch (until cars were affordable 
enough), based on a similar approach that Melbourne, in Australia, 
uses. For the seventh year in a row Melbourne is once again the 
most liveable city in the world for 201719.  It makes sense to become 
accessible. 

By looking into the history of Christchurch, it shows a viable pathway into 
the future whether it is by train or tram or even both.

Transport is important for a city to deal with the influx of spectators and 
athletes who will be coming to use such a colossal building for the future 
of Christchurch, but the stadium’s building and site program is the driver 
for how the city will interact with such an important anchor project in 
the rebuild of the broken city. 

Stadium requirements have changed over the last hundred years. 
Stadiums are now required to be programmed as urban entertainment 
centres instead of a limited use park and oversized grandstand. 
Adaptable and financially viable multipurpose spaces are the most 
utilised and successful approaches.

19  Wahlquist, “Melbourne ‘World’s Most Liveable City’ for Seventh Year 
Running.”

Canterbury is the second largest region in New Zealand. It is also one of 
the fastest growing regions in the country. 

Connecting the regions, Canterbury has only one major traffic artery 
running north to south through the city. The areas north of the city 
are serviced by a single motorway, and the southern areas are also 
serviced by a single southern motorway. The problem is the motorways 
in Christchurch are funneled into one central city exit which creates 
congestion. By comparison, the congestion isn’t a major problem 
compared to Auckland and other large world cities. Looking at how the 
city has sprawled after the earthquake, it is only a matter of time until the 
problem reaches the same degree as Auckland’s. Motorways don’t fix 
the issue, they only prolong the problem.

The chance is now, to build for the future of the City of Christchurch. 
Decisions are being made, whether they are the right decisions or not, 
these decisions will affect how successful the rebuild is. 

My vision for an Inner-city stadium in Christchurch is more of a vision 
of a central heart of an accessible, connected infrastructure for the 
whole network of Canterbury. The vision is that the stadium becomes 
more than a world class venue. “The whole is larger than the sum of the 
parts,”18 as Aristotle said. 

To make this happen the proposal needs to be a question of how to 
make it accessible, building on the plan of the Blue Print. How can we 
design a mixed-use transportation-connected integrated stadium-hub? 
For the stadium to be a success on the chosen site, it needs to align with 
and integrate with the surrounding regions of Christchurch. 

Auckland and Wellington use train networks to transport people to 
and from events and fixtures at their stadium. Christchurch must be 
encouraged to make some more hard decisions that will benefit the 
city and its future. Incorporating a rail network into the stadium or close-
proximity will allow for new developments and job opportunities in and 
around the rail network. 

18  “A Quote by Aristotle.”
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Fig.19 - Crumbled buildings High St, Christchurch

Fig.20 - H&M Colombo St, Christchurch

Fig.21 - The Crossing Freshing Choice, Christchurch
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1.7 CURRENT STATE OF THE STADIUMS

In 2009/2010 Christchurch finished building a 38,000-seat stadium ready 
for the Rugby World Cup in 2011. Due to the February 2011 earthquake, 
the stadium was damaged beyond the point of repairing. 

Currently Christchurch has a temporary stadium and hasn’t hosted 
its usual number of international events and sports fixtures since the 
earthquake happened. It is losing out on opportunities due to the delay 
in decisions by the CCC. 

To this day, the Mayor and the city of Christchurch are still debating 
about what to do with the old stadium with reports written about how it 
is uneconomical, while construction companies keep saying they can 
fix it with new technology. The stadium’s insurance company has paid 
out an excess of $600m to the city and the council are still debating and 
writing reports about what to do with the old stadium. The city wants 
a new stadium but tax and rate payers are unhappy to be paying the 
costs incurred.  

The city needs a new inner-city stadium to replace the old, which 
incorporates the new city and its urban context. It needs to incorporate 
retail and commercial to make the stadium worth the investment of the 
$600m from the insurance pay out. 

The stadium needs to be an inner-city stadium, which is easy to access 
with public transport, bikes, and pedestrians. Having an inner-city 
venue should allow the stadium to limit car parking to a minimum and 
encourage people to use the new public transport system. 

In Auckland, the city’s transport company encourages use of their train 
system with free rides, for event ticket holders, to and from Eden Park or 
Mt Smart Stadium on the evening of games and events. This is a great 
way to get people to and from their stadiums, and reduces the number 
of cars that are driven into the venue.

Looking at available sites large enough for the stadium, the chosen site 
incorporated into the Christchurch Blue Print is a sensible option. The city 
is large enough for the stadium, the development of an urban culture 
and a mixed-use hub area. This site is a better utilisation of space and 
the area, compared to where the old stadium was located in Woolston 
for a number of reasons. 

The stadium site I envisage is the same site as what has been suggested 
by the planners of the Blue Print. Located in the heart of the city 
between Madras St, Hereford St, Barbados St and Tuam St. This site is 
a 5min walk away from Christchurch’s new bus exchange located on 
Tuam St. 
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Fig.22 - Damaged AMI Stadium Report
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Fig.23 - Avon River, Christchurch Fig.25 - Cashel Mall 3, Christchurch

Fig.24 - Cashel Mall 2, Christchurch Fig.26 - BNZ interior courtyard, Christchurch 
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1.8 RESULTS OF THE RESEARCH QUESTION 

 Throughout the development of this research document, the overall 
design question has changed multiple times. This is due to the research, 
findings and scope that continuously influenced where this project 
needed to go. 

The project has looked at where the residents of the city have moved 
to and where they have moved from to fully understand where people 
are now living following the earthquakes. Understanding the dynamics 
of population movement contributes to the narrative about the wider 
context of Canterbury, and allows design decisions to be made. The 
Stadium- Entertainment-Hub is about bringing all regions of Canterbury 
to the central city and being able to attend the hosted events. 
Questions need to be asked of how people get to and from the events? 
Do we have viable public transport to cope with the anticipated 
increased population numbers within the central city? 

This research project’s scope does not reach to determining or to 
investigate the future of public transport needs and networks of 
Christchurch, other than to suggest options from the research gathered 
in regard to the history of Christchurch and how stadiums around the 
world bring people to and from large events.

At one point in this research project, transport was going to be the 
key driver incorporating a new central train and light rail station next 
to the stadium. This could transform the public transport network of 
Christchurch with obvious benefits for the people of Christchurch and 
their everyday lives. 

The Olympic Park Stadium in Sydney, Australia has incorporated a large 
new train line connecting it to existing train lines for easy public access20.

20  John, Sheard, and Vickery, Stadia. Pg.40

 Wembley Stadium, London was designed by Sir Norman Foster and 
Populous Architects, the stadium is linked to Wembley Park Station 
(London Underground) via Olympic Way and also Wembley Central 
Station is connected via the White Horse Bridge. The stadium upgrade 
in 2007 has triggered a major regeneration scheme in the surrounding 
area.21 

It is clear stadiums need good public transport which usually includes 
trains or trams so the proposed Christchurch multi-purpose stadium 
could help encourage people to start using other forms of transport 
if these options are ever implemented by the government and the 
Christchurch City Council. Using the existing train lines or the historical 
transport infrastructure Christchurch used in the 1950’s. 

21  “Wembley Stadium, London.”
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APPROX. 800—200 B.C.
PASTORAL AND SPIRITUAL

The stadiums of ancient Greece, often carved out of hillsides to allow a clear 
view, fostered civic and religious engagement. In 776 B.C. Olympia first drew the 

Greek world to its games, which were banned as pagan a millennium later.
The Stadium at Olympia

Olympia, Greece
Built: fifth century B.C.

Capacity: approx. 45,000-50,000
Athletes on their way to compete passed altars and temples, allowing them to 

pray to the gods for assistance.

APPROX. 200 B.C.—A.D. 500
URBAN MASS ENTERTAINMENT

Roman gladiators fought their battles in arenas, a term derived from the Latin 
word for “sand,” which soaked up the blood spilled in their deadly contests. 
Stadiums across the Roman Empire were designed to maximize spectacle, 

entertaining and distracting restless populations.
Flavian Amphitheater (Colosseum)

Rome, Italy
Built: A.D. 70-82

Capacity: approx. 50,000
Lifts brought performers to the arena floor, which could be flooded for mock 

naval battles.

2.1 STADIUM HISTORY

From Blood-Soaked Sand to Retractable Roofs: A History of Stadiums22

22  “The 2,500-Year History of Stadiums in 10 Drawings,” 500.

Fig.27 - The Stadium at Olympia, Greece, 776BC

Fig.28 - Colosseum, Italy, 82
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THE DARK AGES
With the rise of Christianity, stadiums fell out of favor—and into disrepair. For 

almost 14 centuries Europeans did not build any major sports facilities. Instead 
they erected soaring cathedrals and held sporting events in city squares.

1890s—1940s
THE OLYMPIC REVIVAL

Pierre de Coubertin’s revival of the Olympic Games in 1896 also restored stadiums 
to their place as important civic buildings. The increasingly urbanized public 

wanted more entertainment, and the industrial revolution’s iron, steel, and 
technology went toward providing it in huge edifices.

Panathenaic Stadium
Athens, Greece

Built: 331 B.C.; expanded 1894-96
Capacity: 65,000

This ancient stadium was restored when Athens hosted the first modern Olympic 
Games in 1896.

1890s—1940s
THE OLYMPIC REVIVAL

Pierre de Coubertin’s revival of the Olympic Games in 1896 also restored stadiums 
to their place as important civic buildings. The increasingly urbanized public 

wanted more entertainment, and the industrial revolution’s iron, steel, and 
technology went toward providing it in huge edifices.

Panathenaic Stadium
Athens, Greece

Built: 331 B.C.; expanded 1894-96
Capacity: 65,000

This ancient stadium was restored when Athens hosted the first modern Olympic 
Games in 1896.

Fig.29 - The Dark Ages

Fig.30 - Panathenaic Stadium, Greece, 331BC

Fig.31 - Panathenaic Stadium Expanded, Greece, 1896
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1940s—1970s
POSTWAR INNOVATIONS

Financial pressures and growing television audiences became the drivers of 
architectural innovation in stadium design. Stadiums also began to be seen as 
opportunities for governments and urban planners to boost city fortunes with 

economically productive sports facilities.
Astrodome

Houston, United States
Built: 1962-65

Capacity: 50,000-70,000
The first fully enclosed and air-conditioned stadium, it was also the first to use 

artificial turf, or, as it came to be known, AstroTurf.
1940s—1970s

POSTWAR INNOVATIONS
Financial pressures and growing television audiences became the drivers of 

architectural innovation in stadium design. Stadiums also began to be seen as 
opportunities for governments and urban planners to boost city fortunes with 

economically productive sports facilities.
Munich Olympiastadion

Munich, Germany
Built: 1968-1972

Capacity: 69,250
Worried that shadows from an opaque roof would make it difficult to film the 1972 

Olympics in color, builders used translucent plexiglass instead.
1980s

RETHINKING ROOFS
When outdoor sporting events experience inclement weather, attendance—and 

profits—drop. To solve this problem, engineers and designers worked to create 
stadiums that could be transformed from outdoors to indoors at the touch of a 

button.
SkyDome

Toronto, Canada
Built: 1986-89

Capacity: 47,107-49,282
Now called Rogers Centre, the stadium was the first with a fully functional 

retractable roof, which takes 20 minutes to open or close.

Fig.32 - Houston, USA, 1965

Fig.33 - Olympia Stadium, Germany, 1972

Fig.34 - Sky DOme, Canada, 1989
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1990s-2000s
MANAGING TURF

Roofs allowed teams to play in bad weather, but they also made it more difficult 
to grow the grass that made up the fields. Past stadiums had resorted to artificial 

turf, but others later implemented retractable fields, especially useful if the 
stadium hosted multiple sports and events.

Sapporo Dome
Sapporo, Japan
Built: 1998-2001

Capacity: 41,484-53,738
When the soccer field isn’t being used, the walls at one end of this Japanese 

stadium open, and the natural turf is rolled outside on wheels.
2000s—PRESENT

MODERN EVOLUTION
What started as simple structures for footraces have transformed into ever 

larger venues for mass entertainment. Stadiums continue to push the limits of 
technology and aesthetics and serve as powerful tools for political and artistic 

statements—and profit.
Beijing National Stadium (Bird’s Nest)

Beijing, China
Built: 2003-08

Capacity: 80,000-91,000
Since the 2008 Olympics, the stadium has lured more tourists than athletes with 

attractions like a winter carnival, a wax museum, and Segway tours.
2000s—PRESENT

MODERN EVOLUTION
What started as simple structures for footraces have transformed into ever 

larger venues for mass entertainment. Stadiums continue to push the limits of 
technology and aesthetics and serve as powerful tools for political and artistic 

statements—and profit.
Fisht Stadium
Sochi, Russia

Built: 2009-2014
Capacity: 40,000-47,659

Built to host the 2014 Winter Olympics, the stadium has been redesigned—and 
the roof removed—for the 2018 World Cup.

Fig.35 - Sapporo Dome, Japan, 2001

Fig.36 - Bird’s Nest, China, 2008

Fig.37 - Fisht Stadium, Russia, 2014
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2.2 BLUE PRINT

Understanding the direction of the rebuild allows design 
decisions to be clearly made, which will influence the outcome 
of the finished design. It will outline decisions that will include 
residents from the central city, Christchurch and the wider 
Canterbury area, whether these residents are coming to a 
stadium event or they are just coming to the central city to use 
the stadiums facilities. 

Currently the Christchurch rebuild has been ongoing for 6 
years, it is one of the most ambitious projects in New Zealand’s 
history.23 With such an ambitious project it gives Christchurch 
the chance to make a new, inclusive and even better 
central city. The government is fully committed to realising this 
vision in partnership with local government, iwi, the business 
community, investors, non-governmental organisations and the 
community.24

Popular opinion amongst Christchurch residents is that the 
city is taking too long to rebuild and not enough has been 
achieved. To understand the complexity and magnitude of the 
process of designing and building the city, one can understand 
that solid progress has in fact been achieved. 

Minister Gerry Brownlee states, “now it is time to extend our 
horizons and plan for the long term”. 25 

Clearly understanding the aspirations and characteristics for 
the future of the city allows for the accurate planning and 
implementation of what is needed within the design for a multi-
use stadium site proposed for the rebuild.

Christchurch deserves to have its central city back with 
facilities, services and amenities that will allow the city to 
survive any future-shocks from future earthquakes and they 

23  “Christchurch-Central-Recovery-Plan-March-2014-A4.Pdf.”
24  Ibid.
25  Ibid.

expect their city to be world-class once again.

The residents of Christchurch and Canterbury want and deserve a central city 
area that draws them in to live, work, learn and play.26 The central city must be 
designed for everybody that calls themselves a resident of Canterbury and for 
our visitors. It can’t exclude residents that have had their lives moved from their 
26  Ibid.
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red zoned homes to outlying areas of Canterbury. 

Bringing people along with the vision starts from the urban environment, 
making the city accessible and welcoming for everybody. Businesses 
need a stable base from which will allow their enterprises to operate 
effectively and be connected with the rest of the world. Investors need 
to be confident that activity will thrive in the centre, and to see a range 
of investment opportunities. The facilities and services that have been 
lost need to be replaced, relatively quickly. These include a convention 
centre, arts and cultural venues, a public transport hub, a stadium with 
complimentary metro sports facilities, hotels, and a diversity of retail and 
entertainment options.27 

Jeff Speck the author of Walkable Cities says, “What is that balance? 
Better to ask: what do humans do? Work, shop, eat, drink, learn, 
recreate, convene, worship, heal, visit, celebrate, sleep. These 
are activities that people should not have to leave downtown to 
accomplish.”28 Central Christchurch needs to be designed and 
resourced so that it can be the focus for economic, social and cultural 
activities like any successful city. With the current progress, ambiance 
and feel of the city, Christchurch is progressing in the right direction.

27  Ibid.
28  Speck, Walkable City. Pg 49 - 50

Fig.38 - Share an Idea 1, CCC Recovery Plan



34

2.3 OUTLINE

The stadium is the most obvious and most typical example of sports 
architecture. Such structures have always been characterised by eye 
catching realisation of an original concept making them conspicuous, 
picture-postcard landmarks in the panoramas of urban districts.29 

With the unique situation of the Christchurch rebuild, my thesis research 
is topical. The aim is to keep the project based on ‘real world’ proposed 
options (site and context because land for the stadium has already 
been purchased), but will push the “what if…” aspect of what we as a 
community could include in the stadium for the future success of the 
city. 

The project will look at including, and yet will also be pushing, ideas of 
what the project’s brief should include or incorporate.

Basing the project on the rebuild of Christchurch, I have used the 
current proposed Blue Print of the Christchurch Central Recovery Plan,30 
and current proposed plans and master plans. I have stayed engaged 
in local and national news regarding the developments in regard to the 
stadium topic and have formed personal opinions on how best to look 
at the future of a mixed-use stadium in Christchurch. 

The current events and proposed stadium documents have guided this 
research project. News articles and opinions have been essential and 
interesting reading to better understand the peoples’ personal first-
reaction to the proposals. 

It is known that the City Council’s current budget for the stadium is $252 
million and is one of the main reasons the project hasn’t been approved 
for design yet. The economic, political and commercial decisions are 
currently slowing the project down. The council recognises that it needs 
more funding from rate payers and from government investment or from 
public donations to make the project feasible. 

29  Wimmer, Stadium Buildings. Pg.14
30  “Christchurch-Central-Recovery-Plan-March-2014-A4.Pdf.”

Due to the design ideas of this project, the outcome of it may be seen 
as unrealistic by some, but they will also allow people to forward think 
about what could be included inside a large entertainment hub. It’s 
about designing a successful stadium-entertainment-hub not a white 
elephant.

The architecture used within this study will allow people to come 
together and enjoy the building and spaces surrounding the stadium 
without it being a burden on future generations. It’s about bringing 
people back to the inner city and creating crowds throughout the 
streets. The project is about giving life back to the city and it should 
start with an entertainment-hub within the heart of the city. The stadium 
is designed to include the city and regions. It’s the first step of future 
success. 

Looking at stadium design from around the world, many stadiums are 
designed to incorporate multiple sporting options. Olympic stadiums are 
being built for one-off international sporting events which are envisioned 
to be ultimately taken over by a local sporting team or multiple local 
teams. Stadiums being built with Olympic size athletic tracks are able to 
have football / rugby fields located inside the running track. 

With the new Stadium proposed for Christchurch, a more in-depth look 
into what sports could, or should be included into the projects program. 
Being able to include multiple sporting options is great for cost sharing 
agreements between all the sporting partners, council and government, 
making a stadium practical.  

When designing a stadium, for Christchurch, it is important to investigate 
how the stadium program will work for future benefits of the city and 
surrounding area. The seating capacity, multi-purpose needs, mixed 
use incorporation, hospitality, retail, commercial and proposed public 
transport options all need to have successful visions for the future. 
Designing a large entrainment central city stadium hub, needs to 
relate to the city’s urban context, representing the key features of the 
rebuild and the long history of Christchurch being a garden city. The 
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Fig.39 - Share an Idea 2, CCC Recovery Plan



36

rebuild is reshaping the inner city of Christchurch, transforming the city 
into a low and compact city center. Laneways and vegetated spaces 
weave between the buildings and sites, giving the city a very intimate 
feeling, while the Avon River wraps around the proposed inner city. The 
stadium’s proposed site is currently on three street blocks transforming 
the site into a super block.

The super block is located minutes from the heart of the city center 
between two main one-way streets. Being located between the two 
one-way streets limits the size of the stadium to sprawl. The stadium 
aims to become resident friendly, utilized every day as a point of 
entertainment and enjoyment. It’s a place for crowds of people to 
pass through, knowing it’s a stadium but with the knowledge it’s more 
than a stand-alone venue. The site ideas are to incorporate the use of 
laneways and vegetation while including every day rentable spaces 
which will populate the site. The plan is to allow retail and hospitality to 
spread throughout laneways with green spaces wrapping through the 
environment.

Stadiums have historically been designed to be a large spectacular 
structure which are seen as a grand destination, these are usually 
located within large spacious sites. The stadiums are seen as large 
stand-alone structures. The placement of the new stadium is designed 
to make the city the destination and attraction, using the city’s existing 
urban fabric to create the experience. Existing sports centres are often 
reconstructed or expanded to accommodate sports shops, cafes, 
offices, conference halls and lounge areas. With the addition of business 
premises, this enables stadiums and entertainment hubs to function 
more successfully within the modern economy.31 If Christchurch’s 
new stadium is designed with these business premises / opportunities 
wrapping around and though the stadium, it will allow the site to be 
populated not only by sporting and events attractions. 

31  Wimmer, Stadium Buildings. Pg. 8 & 12

Borisov Arena was built in Barysaw, Belarus 2014, the arena was 
designed with various rooms and spaces which are needed by sports 
players, spectators, and commentators, the stadiums lower level 
contains a public zone with a floor area of more than 3,000m2. The 
restaurant, bowling alleys, and fitness and training room situated here 
create demand for the arena on more than just big match days; this 
and the well thought-out infrastructural filling, allows the stadium to be 
used all year round, are of even greater importance for Barysaw than 
the stadiums striking architectural image.32

Another structure which makes a perfect fit for the new approach 
multi-functionality is the new San-Mames Stadium in Bilbao. In addition 
to the stadium itself, stands offerings of different categories of comfort, 
and utilities spaces, there are conference halls, restaurants, cafes, the 
Athletic Bilbao FC’s club museum, an official club shop, and likewise, 
under one of the stands - a sports centre which is open to the general 
public.33

The designers have paid particular attention to the spaces between 
the perimeter of the stadium and the rear side of the viewing stands. i.e. 
those parts of the stadium which are traditionally ignored.34 

Giving the traditionally ignored zones of the stadium and surround 
areas value, creates strong visual links with the urban surroundings and 
surrounding cityscape. A highly important role in accomplishing this task 
is expressed by the stadiums façade, expressing the stadium allows the 
structure to link with the cityscape and urban surroundings. The stadiums 
architecture needs to link with the city due to its grandness and not stick 
out like a white elephant inside the city’s new urban structure.

32  Ibid. Pg. 12 & 13
33  Ibid. Pg. 13
34  Ibid. Pg. 13 & 14
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Modern sports structures, in particular large sports structures, should 
play a role in creating multi-functional urban environments around 
themselves. Stadiums are designed first and foremost, to host Olympic 
events, world cup sports events and big sports fixtures, possibilities for its 
subsequent, economically justified multi-functional use are built into the 
stadium’s concept from the very beginning.35

Olympiastadion was originally built in 1936 for the Super Olympic. The 
stadium has been reconstructed by GMP Architekten and was design to 
maximise spectator comfort and functional possibilities. The rehabilitated 
stadium includes VIP boxes, a business centre, a museum for Hertha, 
the football club whose home stadium it is, an underground warming 
up complex (with a 110m running track and a long-jump pit), and an 
underground carpark.36

Stadium architecture usually demonstrates largeness of scale and clear 
organisation of functions. Since these stadiums rapidly receive and 
accommodate enormous crowds of spectators, every such program 
places importance, just as much on spectacular design, on questions 
of security, separation of flows of visitors and provisions for visitors to be 
served quickly. The modern stadium is a high-tech structure in which 
rationality of floor plan organically combines with use of the most 
advanced engineering and equipment – equipment which can often 
lay claim to the stats of the technological miracle.37

Brazil hosted the 2015 football world cup and spent $3 billion on multiple 
stadiums. Some of which were built in far-flung locations without 
popular local professional teams to sustain them after the tournament. 
A year later some sit empty and others are running at a loss, and even 
the stadiums that host regular domestic games have been plagued 

35  Ibid. Pg. 14
36  Ibid. Pg 14
37  Ibid. Pg. 14

Fig.40 - Anfiteatro Lucca

Fig.41 - The Colosseum
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by disputes between the clubs and the stadium operators. Since the 
tournament the stadiums have turned into white elephants, with some 
even becoming unusable due to current stadium conditions.38 The 
lessons of collaboration and inclusiveness are evident in the planning, 
design, politics and economics of such projects.

Brazil also hosted the Rio Olympics in 2016 and many of the stadiums 
became abandoned six months after the festival concluded. At the 
Maracana Stadium, the power has been turned off because there is 
nobody to pay the energy bill. Water in one practice pool is orange. Turf 
has turned brown and, along with countless stadium seats, inexplicably 
removed from the field.39 

Of course, none of this should come as much of a surprise. Time and 
time again we have seen Olympic hosts promise that the billions of 
dollars spent on the two-week spectacle would have a lasting effect on 
the local economy and its citizens, only to watch silently as the venues 
are abandoned and begin to decay. 

The damaged stadium in Christchurch was an uncovered stadium. 
With the recent success in Dunedin with the Forsyth Barr Stadium, 
Christchurch has held talks and design concept proposals to include a 
covered stadium. The idea of having a covered stadium in Christchurch 
is a good one, the weather condition is usually cold in the winter but 
there isn’t a huge amount of rain which happens compared to other 
cities. In saying this the Canterbury Crusades hosted a semi-final rugby 
match this year and the weather conditions almost made the match 
become abandoned due to sever rain and flooding. 

Modern sport increasingly is taking place under a roof. The roofing 
structure is becoming increasingly complex and expensive.40 The 
Paradox is that properly maintaining a football field, rugby field or tennis 
courts which are supposed to be in the open air is more expensive than 
creating or operating a covered structure.41 
38  “Brazil’s $3 Billion World Cup Stadiums Are Becoming White Elephants 
a Year Later | Business Insider.”
39  “Rio Olympic Venues Are Abandoned Just 6 Months after the Games - 
Business Insider.”
40  Wimmer, Stadium Buildings. Pg. 16
41  Ibid. Pg. 16

Fig.42 - Arena Pantanal, Cuiba

Fig.43 - Estadio Nacional Being used as a bus stop
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The Forsyth Barr Stadium in Dunedin, New Zealand is the first stadium in 
the world to have both a fixed roof and natural grass pitch. The pitch 
has been laid using a hybrid grass system; the surface is 100% natural 
grass reinforced with artificial fibers.42 The roof material is ethylene 
tetraffuoroethylene (ETFE). ETFE allows 4% more light to transmit through 
compared to glass. This helps the grass naturally repair and grow. ETFE 
is a non-stick surface which means rain and dirt will slide off rather than 
accumulate on the top. With a closed roof, there is a +3oc temperature 
difference inside the stadium. The best part about ETFE is its 99% lighter 
than glass and able to bear 400 times its own weight.43 

Veltins Arena in Gelsenksenkirchen, Germany is designed as a football 
stadium with a retractable roof. The stadium field is also designed to be 
have a retractable field. The field consists of a monolithic concrete slab 
with a grass surface planted over a bed of sand, with a total mass of 
approximately 11,000 tonnes. The plates slide out under the action of 
hydraulic mechanism, a process which takes six hours and costs 18,000 
Euros ($30,000 NZD).44 Incidentally multi-functionality is in evidence here 
too: in that while the grass sunbathes, the stadium turns into a gigantic 
multi-purpose hall where concerts and other events are held.45

The Sapporo Dome in Japan can perform a similar trick with its pitch. It 
has two fields which are completely different in shape and purpose – 
one for baseball, the other for football. Baseball matches are played on 
artificial grass, while football matches are played on real grass, with the 
pitch being slid outside the stadium when not in use.46 

42  John, Sheard, and Vickery, Stadia. Pg 281
43  Ibid. Pg 281
44  Wimmer, Stadium Buildings. Pg.17
45  Ibid. Pg. 17
46  Ibid. Pg. 17 & 21

Fig.44 - Veltins Arena with retractable pitch showing

Fig.45 - Veltins Arena with retractable pitch showing
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2.4 CHRISTCHURCH FACILITIES

In Christchurch multiple sporting venues have been destroyed after the 
2010 and 2011 earthquakes. Queen Elizabeth Stadium (QE2) was the 
largest multi-disciplinary sports venue, which hosted the Commonwealth 
Games in 1974. QE2 hosted large athletic, water sports, football and 
indoor sports. On the same site, QE2 was large enough to have the 
Canterbury Kings cricket home ground and age group football. All 
these sports and events have since been relocated and are in the 
process of being rebuilt in new sports facilities.

Swimming and indoor sports are being relocated to The Metro Sports 
facility which is within walking distance of the city center. The Metro 
Sports Facility will include swimming, water polo, basketball, volley ball 
and netball events as well as fitness, hospitality and corporate facilities.

Ngai Puna Wai is a large multi-sports development which is currently 
in design. It is designed to accommodate Canterbury Rugby League, 
Hockey and Athletics. Ngai Puna Wai is the combination of QE2’s 
athletics venue and Porret Park hockey turf. 

Christchurch has established Hagley Oval as the home of representative 
cricket in Canterbury. Hagley Oval was designed to host Tier 1 
international fixtures (Tier 1 represents the best international teams within 
the ICC tier ranking system). Flood lighting will allow for the venue to 
host day/night cricket.

Fig.46 - Proposed Metro Sports Facility - Exterior

Fig.47 - Proposed Metro Sports Facility - Interior Pools
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Fig.48 - Ngai Puna Wai Sports Facility 1 Fig.49 - Hagley Oval

Fig.50 - Ngai Puna Wai Sports Facility 2
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2.5 FEASIBILIITY

The stadium is a key Blue Print proposal and it is seen as a major anchor 
project for the city’s future.47 Once all the anchor projects are built, the 
city will be able to host world class events.  The stadium and city will 
need to be large enough to host thousands of residents and tourists 
for these kinds of events.  The research from the Multi-Use Area (MUA) 
prefeasibility study48 and the Recovery Plan49 state that the Stadium 
Entertainment Hub needs to have a clear vision, design ambition and 
maintain the driving principles of the recovery plan.  

The pre-feasibility study suggests that, “given the city’s current event 
calendar and destination strategies, and the temporary stadium’s 
limitations, the major events calendar at best might remain at these 
levels, but will more likely decline over the foreseeable future.”50

The findings from the feasibility study for the MUA concluded that multi-
use functionality is the single most important objective for the future 
of a Christchurch Stadium. The Challenge in creating a multi-purpose 
Stadium is about including the most utilisations as possible. On average 
the proposed stadium options will utilise the stadium 20 times a year. 

The predominant “mode” should be of an indoor arena, not a sports 
field, or a stadium within which other events need to be tolerated.51 
If the stadium / arena was to be designed similar to the Millennium 
stadium in Cardiff with a part retractable roof, to let in light and air for 
grass growth and quality, it would restrict the multi-use functionality. The 
study states that retractable roofs are expensive solutions and produce 
quite mixed outcomes in terms of quality of fields of play.52 In recent 
years, effective and successful multi-purpose stadiums have been 
designed with fixed roofs and retractable roofs. A recent article stated 
that the prefeasibility study for the Christchurch stadium suggested that 
47  “Christchurch-Central-Recovery-Plan-March-2014-A4.Pdf.”
48  “Multi-Use-Arena-Pre-Feasibility-Christchurch-3.Pdf.”
49  “Christchurch-Central-Recovery-Plan-March-2014-A4.Pdf.”
50  “Multi-Use-Arena-Pre-Feasibility-Christchurch-3.Pdf.” Pg. 6
51  
Ibid. Pg. 9
52  Ibid. Pg. 9Fig.51 - Nitro Circus AMI Stadium



43

it could be a similar stadium to university of Phoenix in America, with a 
fixed roof and retractable field.53 

According to the pre-feasibility study “the most effective and successful 
means of achieving multi-use is use of a retractable pitch system where 
the natural turf is removed from the venue on a motorized tray.”54 
Having a concrete pad as the base of the stadium floor it allows a 
retractable natural turf playing surface to be constructed on rollers 
above. This enables the stadium floor slab to be frequently considered 
for a greater variety of events to be held at the stadium. Stadiums like 
Mt Smart in Onehunga, Auckland host concerts with a floor erected on 

53  “New Christchurch Arena Could Have Solid Roof and Retractable Play-
ing Field.”
54  “Multi-Use-Arena-Pre-Feasibility-Christchurch-3.Pdf.” Pg. 9

the turf for protection reasons. “As a general rule, protection is not left 
down for more than five days.”55 When the protected floor is being laid, 
it comes with a considerable cost which can out weigh it’s benefits.

In recent years the technology required for creating a fixed roof stadium 
that has a retractable natural surface is being used more frequently, 
this allows a greater variety of events to be hosted at a stadium making 
multi-purpose stadiums more attractive for a city.

Tottenham Hotspur FC in London have also adopted the retractable 
flooring option. By using a retractable flooring system, it will allow their 
stadium to host American NFL games on a NFL approved synthetic 
pitch. The turf at the Tottenham stadium will be on three runners, which 
will be rolled on and off depending on what sport is being hosted. 
Tottenham have got their eye on hosting two NFL games a season, with 
all the money and prestige this could bring to the club.56

55  Ibid.
56  Telegraph Sport, “Tottenham Hotspur Will Have World’s First Dividing 
Retractable Pitch, so They Can Host Football and NFL.”
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Fig.52 - Phoenix University Stadium - The Birds Nest 1
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Phoenix University Stadium - The Birds Nest 2
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2.6 STADIA – THE POPULOUS DESIGN AND DEVELOPMENT GUIDE

Populous Architects is an architecture and design firm that focusses on 
designing large sport and entertainment buildings. 

“We design the places where people love to be together, like Yankee 
stadium, the London Olympics, and the Super Bowl.”57 

Populous has 17 offices world-wide on four continents. Stadium design is 
such a concentrated design field so they have published their research 
and design focusses in a series of updated stadium books called 
“Stadia, The Populous design and development guide.”58

Stadia – The Populous design development guide is the fifth edition of 
the Stadia book series. It is a collaboration of work written by Geraint 
John, Rod Sheard and Ben Vickery.59 The text is based on design ideas 
in the continued evolution of stadium use and the latest developments 
in the field. The stadia text breaks down the process of designing 
a stadium into a simple step by step process. This process looks at 
everything from wider context, the history of how people get to a 
stadium, what happens at a stadium and the uses of a stadium. The 
book breaks down the steps of before, during and the future of the 
stadium’s life. 
57  “About Us | Populous | Architectural Design Firm & Consulting Compa-
ny.”
58  John, Sheard, and Vickery, Stadia.
59  Ibid.

Fig.53 - Exoploded Stadium Axo
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The twenty-five key design steps for designing stadiums are:

These design principles relate to Christchurch and it is evident the 
principles are being applied to the feasibility study and rebuild of the 
surrounding areas. It is interesting in the findings that the design team are 
limiting the stadium’s uses and design to be solely designed for sports 
and entertainment purposes.

In the Christchurch Blue Print and the city’s outline, the stadium precinct 
has been zoned within the Christchurch City Council Plan. The Plan is 
the process and document where the land rules are contained. The site 
is currently half purchased and the other half is being negotiated.61 The 
city is ready for a design, a financial and master plan which needs to 
include various facilities to help move forward after the feasibility study 
has been released. The facilities need to include not only direct sporting 
functions, but also facilities that can be used on a daily basis. The site 
needs to have substantial parking areas, pedestrian and vehicle routes 
to help with the everyday use of the precinct. 

Christchurch is wanting a stadium of roughly 35,000 seats and with a 
playing field catering for a rectangle playing surface for sports like rugby 
and association football. Seating capacity is calculated as two figures, 
a calculation for maximum size (rugby and football) versus a calculation 
for minimum field size (Concerts or boxing rings).62 The stadium owners or 
shared users will have very strong views on seating capacities as these 
forms the basis of their profitability calculations.63

Christchurch is currently in the process of the feasibility study of the 
multi-purpose arena, undertaking studies on possible events and event 
overlays of what the venue might be able to host. In order for the venue 
to be able to overlay events, master planners and designers need some 
ideas of the events to be hosted. A stadium is large enough to cater for 
many facilities. Accommodating both sporting and non-sporting events 
should be considered when designing the venue allowing for a wider 
range of different activities. Unfortunately, not all activities are readily 
compatible. 

61  “Multi-Use-Arena-Pre-Feasibility-Christchurch-3.Pdf.”
62  John, Sheard, and Vickery, Stadia. Pg 29
63  Ibid. Pg 29

*Populous key design steps and thinking stages60

60  Ibid. Pg V-IV
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Utilising the local demand, areas for other uses can be constructed as 
part of the stadium. Often these are complementary to the sporting 
usage. 

The feasibility study is currently investigating events and overlay events. 
Trying to maximise event days while still maintaining the core function 
of the venue. The multi-use side of a stadium, should be designed at an 
early stage as every event requires different equipment and support 
services. 

Fig.54 - Proposed Blue Print Stadium Artist Impression

Sharing and collaborating on stadium facilities is becoming popular 
for owners and operators. Designing a space to have a first use (more 
common use) and a secondary use.
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It is possible the proposed stadiums can shape the city.  Stadiums can 
represent a city or town more than almost any of building type in history, 
at the same time they place a community on a map.64 

Current city trends, stadiums have become essential ingredient of the 
urban matrix. They are arguably the most viewed building type in history 
thanks to the gladiators, the Olympics and other global sporting events. 

Stadiums draw large crowds of people to them. They should be in 
walking distance of railway (currently non-existent) or metro station or 
both, preferably with paved and clearly defined access all the way to 
the stadium gate.65 In the case of Sydney, Australia’s Olympic Stadium, 
a train station wasn’t located near an existing site, so the city came to a 
financial arrangement with the transportation authority’s whereby they 
open a dedicated station for the stadium.66

Usually parking is most convenient in the surrounding areas of the 
stadium, but Christchurch is lacking available on-street parking round 
the proposed venue. Parking currently is a “major” issue for the residents 
of Christchurch, they don’t want to pay for parking or they feel the city 
has a lack of car parking facilities or spaces.

If a stadium has parking facilities, they tend to help if the parking is 
located at the same level as the exits and entrances to make the 
safe zones of the facility easy to get access in case of an emergency. 
Parking tends to be an inefficient use of land which is both scarce 
and expensive in urban areas. With the landscape of the inner city 
of Christchurch, parking is very limited. The historical American vast 
expanses of tarmac have deadening effect on the surrounding 
environment unless extremely skilfully handled.67 

Some world-class stadiums have hundreds of metres of spectator 

64  Ibid. Pg 49
65  Ibid. Pg 40
66  Ibid. Pg 40
67  Ibid. Pg 43

Stadiums have evolved into a super building and are recognised as 
their own building type. Stadiums tend to hold all the elements needed 
to sustain independent city life, including residential, commercial, 
retail and leisure.69 These all work together with the other services and 
transport infrastructure required to make these stadium city’s thrive.

Technology is being used to improve spectators comfort levels when 
they are at the stadium, controlling aspects of the environment 
such as temperature, humidity, air movement more accurately and 
the interactive consumer sports experience. Retractable roofs and 
pitches are more frequent in use. Even stadium seats are focused on 
the ergonomics of spectators, padded seats and arm rests are being 
included in these 21st century designs. Extra facilities for families to 
enjoy as well as other entertainment areas for those not committed 
to the game. Stadiums will eventually include every type of facility 
from business centres to bowling alleys, similar to the facilities found in 
international airports or shopping malls. Attractions will be designed to 
encourage spectators to arrive early and stay on after the match has 
finished, perhaps even sleeping overnight in the stadium hotel. 

With the current trend of stadiums becoming more of a multi-purpose 
venue / attraction, questions are being raised about the ideal forum 
for sport in the future. More extreme, action and adventure sports 
aren’t needing stadiums but how will stadiums continue to attract 
large crowds, when television rights are being sold and people are 
able to watch the events from the comfort of their couch. Less actual 
attendance by spectators, and more televised viewing, may mean that 
the oversized stadium of the past may not be the solution of tomorrow. 
Televised large half-empty stadiums may not make for good viewing.

69  Ibid. Pg 35

parking which can account for more 
than half the total area of land available 
but it is important for an inner-city site to 
provide other forms of transport options.68

68  Ibid. Pg. 45



50
Fig.55 - Proposed Stadium Lausanne Switzerland
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Stadiums are essentially large theatres of entertainment, they should 
be as pleasant to visit as a cinema, opera house or theatre, whilst also 
being social and an architectural landmark in their towns or cities.70 
Whilst the basic form of the modern stadium remains very similar to 
that of antiquity (stepped tiers of seats facing a central arena), brick 
and stone have largely been replaced by concrete and steel.71 
Design excellence is achieved in stadiums when structure, enclosure 
and finishes express a single concept which functions well, is rich and 
expressive, and avoids jarring conflicts.

Many stadiums look best with a profile kept as low as possible. Two 
approaches help achieve this, dropping the pitch below ground level 
and raising the surrounding landscape by means of planted mounds.72 
There are financial benefits in lowering the pitch below existing ground 
level, so that a proportion of the terracing can be constructed as 
ground bearing. This results not only in less steel work, but also a reduced 
and less costly vertical circulation element.73

70  Ibid. Pg. 49
71  Ibid. Pg 49
72  Ibid. Pg 51
73  Ibid. Pg.51 Fig.56 - ETFE roof truss support
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Fig.57 - Stadium of the Future Populous and National Geo
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3.1 WESTPAC STADIUM – WELLINGTON, NEW ZEALAND

Westpac Stadium is located on a disused railway yard on the edge 
of Wellington City and harbour. The stadium is a purpose built sporting 
venue with the venue’s seating oval bowl designed to accommodate a 
world-class cricket venue cut back to the tightest possible configuration, 
allowing the stadium to also accommodate rugby without placing the 
spectators too far from the pitch. The Stadium has taken a leading role 
in the redevelopment of the surrounding area. The Stadium opened 
to the public January 2000, and has been awarded the New Zealand 
Institute of Architects (NZIA) Resene National Award for Design and the 
Royal Australian Institute of Architects International Building Award.74

The concourse areas include gallery spaces providing seven-day-
a-week entertainment, cultural and exhibition space serving the 
community. The stadium also includes offices, a sports-medicine facility, 
cricket academy and a cricket museum.75

The building’s external skin of horizontally striated reflective metal 
cladding has created a large sculptural landmark on the northern edge 
of the city’s business district.76

In recent years fewer people have been attending traditional sports 
events, and substantial increases in the popularity of occasional and 
one-off events like rock concerts and Beervana (Wellington’s annual 
beer festival).77 Westpac Stadium has had to look for other shows and 
non-sporting events as rugby loses its popularity from sports consumers. 
Comparing figures from 2006 and 2016 illustrates the shift clearly: about 
301,000 people attended Super and provincial rugby matches, and the 
annual Sevens in 2006, with 101,000 going to concerts and other events. 
In 2016 that had changed to 160,000 and 250,000 respectively.78 

74  Ibid. Pg. Pg.332
75  Ibid.
76  Ibid.
77  “Wellington’s Westpac Stadium Looks for More Shows and Non-Sport 
Events as Rugby Loses Its Sheen for Punters.”
78  Ibid.

Fig.58 - Westpac Stadium Rugby 7’s
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Fig.59 - Westpac Stadium Tattoo
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Fig.60 - Westpac Stadium Concept ACDA
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Fig.61 - Westpac Stadium Rail Proposal 1

Wellington Regional Economic Development Agency (WREDA) General 
Manager of Events, Warrick Dent, said the clearest trend in the last 10 years 
had been the increasing diversity of events from which Wellingtonians could 
choose.

“Westpac Stadium is a hugely valuable facility for Wellington. Located 
alongside transport hubs and in walking distance from major hotels and 
hospitality districts, it’s ideally situated.”79 

*Statistics gathered from stuff.co.nz article, Wellington’s Westpac 
Stadium looks for more shows and non-sport events as rugby loses its 
sheen for punters80

Stuff.co.nz wrote an interesting article in regard to Wellington and 
Christchurch missing out on Ed Sheeren concerts mid-way through 2017. 
Ed Sheeran’s promoter Michael Gudinski said “skipping Wellington and 
Christchurch was an easy decision.”81 Sheeran will play three shows in 
Auckland, and three in Dunedin, avoiding New Zealand’s second and 
third biggest cities. Gudinski added: «To be honest with you, I›m a big fan 
of playing rugby pitches, it sounds better, it works better. In Wellington, it›s 
just.... I›ve done one show at the Cake Tin. It›s a great sporting venue, but...»82

Westpac Stadium’s Chief Executive Shane Harmon said a larger indoor 
arena in the Wellington region would be better for the capital. “We 
would see more acts coming through with a larger arena”.83

Wellington City Council says a 12,000-seated indoor arena is on the 
cards. They projected it will cost $65 million and is set to commence in 
2021 and be finished by 2023.

79  Ibid.
80  Ibid.
81  “Ed Sheeran’s Promoter.”
82  Ibid.
83  Ibid.
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Fig.62 - Westpac Stadium Rail Proposal 2 Fig.63 - Westpac Stadium Rail Proposal 3

* Statistics gathered from stuff.co.nz article, Grand central station: 
Railway to stadium plan could transform ‘poorly presented’ part of 
Wellington85

85  Ibid.

In July 2017, the central government’s Finance Minister Mr Steven 
Joyce and his officials in the Beehive heard a presentation on a plan 
to transform the Wellington railway station from Toa Pomare, Chairman 
of the Taranaki-Whanui Commercial Board, the commercial arm of 
the Port Nicholson Block Settlement Trust (PNBST) and Neville Baker, 
the PNBST’s former Chairman.84

Grand central station: Railway to stadium plan could transform ‘poorly 
presented’ part of Wellington.

An ambitious plan for an indoor arena, along with a huge tower, hotels 
and a retail park in downtown Wellington has been outlined to senior 
figures in the Government.

Dubbed Project Kupe, the $1 billion project would stretch from the 
Wellington Railway Station, to near the existing Westpac Stadium.

A presentation brands it as a “transformational” investment in the 
capital, complete with a 12,000-seat indoor stadium for sport and 
entertainment, 150 shops, a “cultural tower” celebrating New Zealand’s 
history, and three hotels.

84  “Grand Central Station.”
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Fig.64 - Westpac Stadium Rail Proposal 3
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3.2 FORSYTH-BARR STADIUM – DUNEDIN, NEW ZEALAND

Forsyth-Barr Stadium is located in the city of Dunedin. Complete for the 
Rugby World Cup in 2011, to replace the existing Carisbrook Stadium, 
it has 20,000 permanent and 11,000 temporary seats. This meant that 
after the tournament it became the largest indoor venue in the country, 
and was used for concerts and festivals as well as rugby and football.86 
This is the only stadium in the world to have a natural grass pitch grown 
under a fully enclosed roof of ETFE. It’s a new prototype for stadiums in 
cooler climates. The stands are on two long sides, with the end walls 
and roof designed to maximise the amount of sunlight reaching the 
grass. The pitch construction, maintenance regime, ventilation and light 
conditions were thoroughly modelled and studied before construction. 
An experimental enclosure was set up to test the growth of the grass 
under a sample roof, and out in the open. The turf under the ETFE was 
found to be stronger.87

The stadium is the first in the world to have both a fixed roof and natural 
grass pitch. The pitch has been laid using a hybrid grass system; the 
surface is 100% natural grass reinforced with artificial fibers.88 The roof 
material is ethylene tetrafluoroethylene (ETFE). ETFE allows 4% more 
light to transmit through compared to glass. This helps the grass natural 
repair and grow. ETFE is a non-stick surface which means rain and dirt 
will slide off rather than accumulate on the top. With a closed roof, 
there is a +3oc temperature difference inside the stadium. The best part 
about ETFE is its 99% lighter than glass and able to bear 400 times its own 
weight.89 

Having a stadium with a fixed roof has been financially profitable for 
the city of Dunedin. In the six years since the covered stadium opened, 
on August 5, 2011, 30 major events have been held at the stadium, it has 
pumped an estimated $165 million into the city, according to Dunedin 
Venues Management Limited (DVML) – the company managing 
the facility.90 That included spending by visitors on accommodation, 
86  John, Sheard, and Vickery, Stadia. Pg. 314
87  Ibid. Pg.314
88  Ibid. Pg 281
89  Ibid. Pg 281
90  “Dunedin’s Financial Windfall from Covered Forsyth Barr Stadium Out-

hospitality and tourist activities.

Terry Davies, of DVML, said the company was proud to have created 
“this substantial economic benefit to the city”. “We look forward to 
bringing more events to the city that locals and visitors alike can enjoy 
and the city can benefit from,” Davies said. 91

Major events included concerts by Elton John, Paul Simon and 
Fleetwood Mac, as well as national and international sporting events. 
More than 27,000 attended the Lions versus Highlanders match at the 
Dunedin stadium. The venue will host three Ed Sheeran concerts next 
year. About 60 to 70 per cent of concert tickets were sold to people 
outside of Dunedin. The venue had positioned itself with Auckland to 
host large concerts. 92 

“The stadium was produced on time, on budget and fit for purpose 
and the results have exceeded the expectations of most Dunedin 
citizens and of the wider New Zealand community.” 93 It’s reported 
that the stadium’s overall cost is estimated to be $227m, with the 
Otago Regional Council contributing $37.5m, the Government 
$15m and Otago Community Trust $7m. 

weighs Council’s Cost.”
91  Ibid.
92  Ibid.
93  Ibid.
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Fig.65 - Forsyth Barr Stadium Environmental Section
The Populous Design and Development Guide - Geraint John, Rod Sheard & Ben 
Vickery - Fifth Edition
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3.3 TOTTENHAM HOTSPURS STADIUM, LONDON, ENGLAND

Tottenham Hotspur Football Club is constructing a new 61,000-seat 
stadium in London, England replacing their existing White Hart Lane 
Stadium. Designed by Populous, the new stadium is expected to be 
opened in August 2018, in time to host the 2018/2019 football season.

The multi-use stadium will boast a fully-retractable pitch that will have 
a synthetic grass surface underneath, which will enable the hosting of 
National Football League (NFL) games and other events with greater 
flexibility and less time for ground preparation.94 The new design for 
the home stand will now cater to 17,000 spectators making it the 
biggest single-tier stand in the UK. Merging with the structure will be 
a lightweight cable-net roof covering the seating bowl that offers a 
magnificent view of different formats of football and the NFL.

94  Telegraph Sport, “Tottenham Hotspur Will Have World’s First Dividing 
Retractable Pitch, so They Can Host Football and NFL.”

The stadium and its surrounding areas are being redeveloped as part 
of the Northumberland Development Project (NDP). The NDP scheme 
involves the construction of a new stadium for the Tottenham Hotspurs 
FC along with the construction of new homes, a supermarket, primary 
school, public square and Tottenham University Technical College 
(UTC) and new club administration buildings. It is intended to generate 
employment opportunities, leisure options, better housing, developing 
transport facilities and positioning Tottenham as a tourist destination.95

The club plans to improve crowd management on match days by 
widening the pavement along the High Road, which is just 2m-wide, 
and also removing three buildings.

95  Ibid.

Fig.66 - Tottenham Hotspurs Entertainment Hub Stadium Fig.67 - Tottenham Hotspurs Entertainment Hub Stadium Night View
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Fig.68 - Tottenham Hotspurs Entertainment Hub Stadium retractable Pitch
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The new stadium will host “The Tottenham Experience” on a new 
terrace on the High Road that will also include a visitor’s centre, arrival 
hub, cinema, club store, ticket office and café. 

The construction of the stadium and its related structures will focus on 
energy and resource conservation by utilising approximately 75% of 
demolition material for building work. The stadium can be plugged 
into the planned future District Energy (DE) network. The stadium and 
its light weight cable-net roof have been designed to lower the overall 
energy consumption during construction.

A controlled event parking zone will be implemented on match days 
to discourage car use and better manage crowds. The club will devise 
a plan to encourage visitors to use public transport for promoting 
green travel. As part of this effort, two new shuttle bus services will also 
be introduced and operated by the club. 

The retractable football pitch at the new White Hart Lane will not 
completely exit the stadium when retracted, which is a change in 
design from most other stadiums with retractable pitches.  It is not 
possible at the venue due to space constraints around the stadium.

At the new White Hart Lane, the retracted pitch will always be under 
one of the stands, so instead of using traditional methods a new solution 
had to be found. At Tottenham, when the pitch is retracted it will 
split into three and rest partially under the elevated plaza outside the 
stadium and partially under one of the stands.96

Typical in most designs using retractable fields is that they have one 
stand supported by telescopic hydraulic posts. These rest on pile caps 
when the field is inside the stadium and retract when the field is moving 
under the empty stand.97 It is then re-extended onto the pile caps when 
the field is outside of the stadium. This method wasn’t possible at White 
Hart Lane so the devised solution is when the field is to be retracted 
it splits into three sections.98 These are then slid between two rows of 
permanent columns that support the load of the lightweight single tier 
South Stand above.

96  Ibid.
97  Ibid.
98  Ibid.

Fig.69 - Tottenham Hotspurs Football Field Fig.70 - Tottenham Hotspurs NFL Pitch
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Fig.71 - Private viewing area Fig.73 - Tunnel Bar 1

Fig.72 - Tunnel Bar 2 Fig.74 - Sky Lounge
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tier has been designed to accommodate 33,000 spectators, while 
the middle 18,000 and the pitch-side tier can fit 23,500. 103 The middle 
tier accommodates sporting clubs, hospitality boxes and corporate 
seating. The stadium tiers have a total of 76 rows, the lower tier 
comprises 28 rows, the middle tier 15 rows, the upper tier of the east, 
west and south stands have 33 rows while the north stand has 37 rows. 

104 

The stadium has a retractable roof connected to a fixed roof structure 
of galvanised steel purlins, surrounding the entire perimeter of the 
stadium. The purlins are the secondary supporting structure. There is 
a 120m Kal-Deck aluminium tray within the roofing structure, which is 
used for acoustic benefits.

The useable stadium area is divided into six levels. These levels include 
food and drinks, a sports museum, childcare facilities, shops and toilets. 
There are 124 hospitality suites, seven hospitality lounges, 15 restaurants 
and 27 bars, all of which have disabled access. 105 The stadium has 
implemented the recommended safety measures in case of an 
emergencies.

103  Ibid.
104  Ibid.
105  Ibid.

3.4 MILLENNIUM STADIUM, CARDIFF, WALES

The pride and joy of Walsh rugby was the Cardiff Arms Park 
stadium. For many years the ambiance and occasion that the 
Park created was enjoyed by generations of rugby football 
followers in the Principality. In 1999, in time for the Rugby World 
Cup that was hosted by the Walsh Rugby Union, the Cardiff Arms 
Park was demolished to make way for a brand new stadium. 

The Millennium Stadium of Cardiff would be the country’s main 
stadium to host international rugby matches, live concerts and 
festivals and events. 

Built at a cost of $194.7m the stadium incorporated the first 
retractable roof to be built in the UK. A key reason for the design 
was to protect the spectators from the cold Welsh winter weather 
and to enhance the viewing experience.

“The open retractable roof is perhaps the most significant feature 
of the stadium, and it is the largest and first of its kind in the United 
Kingdom.”99

The stadium covers an area of 40,000m², with a total bowl 
volume of 1.5 million cubic metres.100 The Stadium’s seating bowl 
is designed at an angle of 90° in the north-south direction. This 
is the recommended pitch and seating bowl orientations in 
northern Europe. “Sportsmen in ball games should never have 
late afternoon sun in their eyes”101 

The pitch measures 120mx79m, with a playing area of 9,480m². It 
is made of 7,412 pallets allowing the grass cover of the pitch to 
be removed during non-sporting events.102

The Millennium Stadium has the capacity of 74,500. The stadium is 
designed with three tier stands with seven storey levels. The upper 

99  “Millennium Stadium, Wales.”
100  Ibid.
101  John, Sheard, and Vickery, Stadia. Pg. 30
102  “Millennium Stadium, Wales.”
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Fig.75 - Millennium Stadium RIver View Fig.76 - Millenium Stadium Retractable Roof

Fig.77 - Welsh International at The Millennium 2
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3.5 ALLIANZ ARENA, MUNICH, GERMANY

The Allianz Arena is situated in the city of Munich, Germany and is the 
home of two football clubs, FC Bayern Munich and TSV 1860 München.

As a milestone the Allianz Arena was completed in 2005 in time to 
host the 2006 Associated Football World Cup. The significance of the 
milestone was that the Arena was to also host the opening ceremony. 

The stadium is world leading in terms of it’s size with a seating capacity 
of 71,000 seats. The Arena comprises of three rings of tiers and includes 
Europe’s biggest multi-storey car park with nearly 10,000 parking spaces. 
106

Since soccer will be played at the stadium, the seats are directly 
adjacent to the pitch and each of the three tiers is as close as possible 
to the field.107

The façade material chosen is Ethyl tetrafluoroethylene (ETFE) diamond 
shaped panels and is one of the most impressive features of the Arena. 

106  “Ten of the World’s Most Amazing Stadium Designs.”
107  John, Sheard, and Vickery, Stadia. Pg. 302

The ETFE diamond shaped panels can be illuminated for sports fixtures 
to differentiate from the two football clubs sharing the venue. Red and 
white for FC Bayern Munich or blue and white for TSV 1860 München.108

The material choice allows the Arena to organically fit into its 
surrounding areas, and gives it the appearance of a large air cushion. 

109 Eden Park (Auckland) and Forsyth Barr Stadium (Dunedin) use ETFE as 
either their façade or roof cladding material. 

Inside the Arena is a total of 106 suites. The stadium design, not only 
features a VIP area, but also accommodates offices and conference 
rooms, a day-care facility for children, shops, and various locations for 
kiosks. 110

The site is designed to accommodate a sporting arena as well as an 
underground train station.  Car parking is laid out between the station 
and the stadium to create an artificial landscape for arrival and 
departure of fans. 111

108  “Ten of the World’s Most Amazing Stadium Designs.”
109  Ibid.
110  Ibid.
111  Ibid.

Fig.78 - Allianz Areana Diagram
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Fig.79 - Allianz Areana LED lighting effects 1 Fig.80 - Allianz Areana LED lighting effects 2
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Fig.81 - Cashel Mall 4, Christchurch

Fig.82 - Cantebury Club, Christchurch
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Fig.83 - Cashel Mall 5, Christchurch

Fig.84 - Cashel Mall 6, Christchurch
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Fig.85 - BNZ 3, Christchurch

Fig.86 - Avon River 2, Christchurch

Fig.87 - Cashel Mall 8, Christchurch

Fig.88 - BNZ 4, Christchurch
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4.1 INTRODUCTION

The evaluations associated with the stadium design will explore the 
wider context of Canterbury, the city context of Christchurch, the usual 
stadium design techniques and strategies and how these strategies fit 
into the future of Christchurch as a city and the region.  

The project will be based on the key design strategies the city’s 
regeneration Blueprint Plan is implementing. This design will be based on 
the site proposed in the Christchurch recovery Blueprint, and is located 
between Madras, Hereford, Barbados and Tuam streets.

The Site Area: 350m X 230m = 80,500m2

The proposed site removes a section of the road on Lichfield and Cashel 
streets so the stadium can maximise the city centre site. The blocks 
are being transformed from three large city blocks to one super block. 
The site is ideal for the stadium’s proposed program and typology. The 
stadium proposal will be used for sports and events, retail, hospitality 
and commercial offices. To be able to get the site and the mixed-use 
feel the stadium and site will need to have a very well designed urban 
context, that will need to incorporate the city’s new style and urban 
landscape and yet keep the garden-city design values. 

Fig.89 - BNZ 5, Christchurch

Fig.90 - BNZ 6, Christchurch



76

4.1.1 DESIGN PARAMETRIC
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STEP 1 STEP 2

Fig.91 - Location Strategy Fig.92 - Urban Context

Location Strategy:

The location of a new stadium Is primarily a decision based on urban 
development. Different criteria must be assessed when choosing the 
ideal site.112

112  Wimmer, Stadium Buildings. Pg. 69

Urban Context:

Any decision regarding the integration of a stadium into urban planning 
not only depends upon the available plot area and its intended use. 113

113  Ibid. Pg. 71
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STEP 3 STEP 4

Fig.93 - Building Footprint Fig.94 - Spectator Accessibility

Building Footprint:

When designing a stadium, the first issue to consider is the floor plan’s 
form. Depending on the intended use, the building regulations are 
specific to each country. 114

114  Ibid. Pg. 73

Spectator Accessibility:

When we come to consider access to a stadium, a distinction needs 
to be drawn between spectators and service providers in order to 
guarantee the smooth and safe functioning of the event. 115

115  Ibid. Pg. 75
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STEP 5 STEP 6

Fig.95 - Grandstands and Tiers Fig.96 - Seating and Balustrades

Grandstands and tiers:

Depending on the design concept and the size and capacity of the 
stadium, grandstands can be distributed over multiple tiers. 116

116  Ibid. Pg. 77

Seating and balustrades:

Spectator seating has a great influence on whether visitors will enjoy 
their stay in the stadium. 117

117  Ibid. Pg. 79
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STEP 7 STEP 8

Fig.97 - VIP Lounges and Boxes Fig.98 - Structure and Support Systems

VIP lounges and boxes:

Most boxes with seating are arranged between individual spectator 
stands and contain special catering areas for guests of honour in the 
form of VIP lounges. 118

118  Ibid. Pg. 81

Structure and support:

Loadbearing structures with large span distances are necessary to 
obtain a view from the auditorium of the event field that is, as far as 
feasible, unstructured by columns. 119

119  Ibid. Pg. 83
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STEP 9 STEP 10

Fig.99 - Separation of Platform / Field Fig.100 - Lighting and Illumination

Separation of platform / field:

To prevent spectators gaining access to the competition area, serval 
practical measures must not be restricted. 120

120  Ibid. Pg. 85

Lighting and illumination:

When making decisions on the stadium lighting, once more the initial 
question arises as to the precise way in which the new structure is to be 
used, as well as the types of sport and events being held. 121

121  Ibid. Pg. 87
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4.1.2 BREAK DOWN
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Fig.101 - Stadium design process breakdown
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4.1.3 STADIUM STEP GUIDE
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Fig.102 - General Design Information

Fig.103 - Project Objectives
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Fig.104 - Project Parameters

Fig.105 - Site Considerations
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Fig.106 - Spectators
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Fig.107 - Participants

Fig.108 - Media
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Fig.109 - Management
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Fig.110 - General Services
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Fig.111 - Ancillary
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4.2 SITE

4.2.1 SITE ANALSIS

Christchurch City has a population of 375,000 people (June 2016). This is 
a 7,300 Increase from June 2015.122 

After the 2011 earthquake Christchurch lost 20,00 people but with the 
rebuild, job opportunities and lifestyle values the city and surrounding 
environment offers, the population is growing at a high rate. The 
Waimakariri community is growing at a similar rate as before the 
earthquake while the Selwyn community is growing rapidly. Selwyn 
is where most of the population increase is and has happened. The 
Selwyn region is one of the fastest growing regions of the country.

The population of greater Christchurch is projected to keep rising and in 
2043 the estimated population is 459,100.123 

Christchurch had just finished their re-designed grandstands ready for 
the 2011 Rugby World Cup which seated 38,000. The old stadium was 
filled to capacity multiple times for test matches. A stadium with at least 
35,000 is needed for the growing population of Christchurch and the 
ever-strong population of event and sport goers in the city. 

122  “2013 Census QuickStats about a Place.”
123  Ibid.

In terms of site considerations there are currently three main options.

1 – Proposed site of the rebuild – City Centre (proposed location).

2 – Temporary stadium site – Addington (temporary location).

3 – Lancaster Park – Woolston (original location}.

While all three site options have realistic site possibilities, however for this 
project it would be a missed opportunity not to design a stadium for 
the city centre site because this is a real-life proposal. With the research 
undertaken, the findings clearly show that a stadium in the centre of a 
city  helps to continue the growth of a city, and so it would be a mistake 
not designing a stadium for the proposed site. 

Ground conditions are better understood in the centre of the city 
compared to the site in Woolston and the site in Addington is currently 
shared with a horse racing track.
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Fig.112 - Stadiums Around New Zealand Fig.114 - Rail lines Around New Zealand

Fig.113 - Stadiums Around South Island Fig.115 - Rail lines Around South Island
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2006
Canterbury Growth Map 2006 - 2016

Christchurch Inner City Transformation Map 2006 - 2016

2008 2010

2006 2008 2010

4.2.2 WIDER CONTEXT

Fig.116 - 2006 Google earth view of the wider 
Canterbury regions
Google Earth

Fig.118 - 2008 Google earth view of the wider 
Canterbury regions showing small growth
Google Earth

Fig.120 - 2010 Google earth view of the wider 
Canterbury regions growth before 2010 earthquake
Google Earth

Fig.117 - 2006 Google earth view of the inner city of 
Christchurch
Google Earth

Fig.119 - 2008 Google earth view of the inner city of 
Christchurch
Google Earth

Fig.121 - 2010 Google earth view of the inner city of 
Christchurch with small decline along Moorhouse Ave
Google Earth
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2012 2014 2016

2012 2014 2016

Fig.122 - 2012 Google earth view of the wider 
Canterbury regions before major growth
Google Earth

Fig.124 - 2014 Google earth view of the wider 
Canterbury regions large gowth
Google Earth

Fig.126 - 2006 Google earth view of the wider 
Canterbury regions continued growth
Google Earth

Fig.123 - 2012 Google earth view of the inner city of 
Christchurch showing earthquake destruction
Google Earth

Fig.125 - 2014 Google earth view of the inner city of 
Christchurch transforming
Google Earth

Fig.127 - 2016 Google earth view of the inner city of 
Christchurch recovering from the earthquake
Google Earth



96

SELWYN

WAIMAKARIRI

CHRISTCHURCH

BANKS PENINSULA

Christchurch City

Waimakariri Distrct

Selwyn District

Central Christchurch 

Christchurch City
Region Index

Fig.128 - Map - Canterbury Regions
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1

2

3

4

CHRISTCHURCH

ROLLESTON

KAIAPOI

RANGIORA

LINCOLN

PREBBLETON

Christchurch City
Wider context

Rangiora
Kaiapoi
Rolleston
Prebbleton
LincolnLincoln

1 - Woodend
2 - Pegasus
3 - West Melton
4 - Templeton

After the 2011 earthquake the surrounding areas 
of Christchurch City expanded North, West and 
South. 

Waimakarir District Council 
Selwyn District Council

Christchurch City

Waimakariri Distrct

Selwyn District

Central Christchurch 

Fig.129 - Map - Canterbury Wider Regions

Some residents cannot see the 
bigger and long-term potential of 
how the city is re-defining itself as a 
modern accessible city.

The rebuild is changing the 
Christchurch urban landscape and 
most residents are too caught up in 
their ways to change. The city is flat 
and the design panel that designed 
the rebuild chose plan-accessible 
instead of plan-driveable. These 
design decisions allow biking to be 
safe, public transport to be world-
class and the city to be walkable. 
In Robert Kane’s Walkable Cities 
book, he states that “Rather than 
exercising for the sake of exercising, 
try to make changes to your life 
style. Ride a bicycle instead of 
driving. Walk to the store instead 
of driving … build that into your 
lifestyle”124  The recovery plan is 
designed to encourage people to 
be active within the city, getting 
out and about, being active and 
enjoying the amenities of the city.

124  Speck, Walkable City. Pg 50
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Walkable Cities

Speck, writing about walkable-cities is also very interesting, he outlines 
a similar approach to the one that the Christchurch rebuild is taking. 
In his writing, he outlines The Ten Steps of Walkability.125 These ten steps 
also relate to the aspirations of how Christchurch envisions itself in the 
future. The steps aren’t completely the same but they follow the same 
principles.

125  Ibid.

*The Ten Steps making a city walkable come from Specks text on 
Walkable Cities126

126  Ibid.
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Christchurch City
Number of Children Under 15 years

*Number of Children aged between 
0-15years from the 2013 wider 
Canterbury Census

Source: Statistics New Zealand 2013

Fewer than 250

250 to 500

500 to 750

More than 750

Christchurch City
Earthquake Red Zone

*The Area marked in Red is the 
Christchurch Earthquake Red Zone 
where buildings can’t be constructed

Source: Statistics New Zealand 2013

Christchurch City

Waimakariri Distrct

Selwyn District

Residential Red Zone

Central Christchurch 

Fig.130 - Map - Canterbury Red Zone area Fig.131 - Map - Canterbury Children Under 15
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There are still parts of the city’s Blueprint that are lacking strong design 
ideas and that could be seen as a missed opportunity. Currently 
corridors are being designed to allow the city to grow and sprawl north 
and south and people are proposing lots of interesting transport ideas 
as to how residents could get to and from the city. Trains of some sort 
are the best options with trams connecting the other areas that the train 
lines can’t access for various reasons. Using current lines with re-installed 
and re-activating lines and networks could work.

Without knowing it Christchurch is creating smart growth options within 
it’s communities by sprawling alongside the north and south motorways. 
In addition the north and south motorways also have a rail line running 
parallel to it. It’s primary role is that of an industrial rail line and is not 
currently used for public transport commuting. With these lines being 
available in Christchurch, future transport options could utilise these 
rail lines to bring people to and from the city and that would link the 
stadium with the surrounding areas of Canterbury. These areas are 
currently getting large growth after the earthquakes and currently these 
residents are fighting each other morning and evening on their journey 
to and from work. 

In The Smart Growth Manuel written by Andres Duany, Jeff Speck and 
Mike Lydon introduce their readers to aspects of key smart growth 
strategies for areas, communities, cities and regions. The smart growth 
areas allow an in-depth understanding of where and how residents will 
get to the new revitalised city and especially how people will get to the 
super block stadium hub.

Growth Priorities

Smart growth strategies enable planners and stakeholders of public 
infrastructure funding and private development to evaluate and 
address options and initiatives that will have the greatest triple bottom 
line (economic, environmental, and social) results, outcomes and 
benefits. Christchurch is currently dealing with lots of different forms 
of priorities. Determining which are the priorities when they plan for 
the rebuild has been and remains an ongoing challenge. Using this 
approach introduces a discipline and framework required for a clear 
prioritization of growth alternatives. 
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Christchurch City
Change in Occupied Private Dwelling

*Changes Between 2006 and 2013       
  Censuses for Great Christchurch

Source: Statistics New Zealand 2013

-200 or More

-199 to 0

1 to 200

More than 200

Christchurch City
Working Areas of Canterbury

*Number of workers from the 2013 
wider Canterbury Census

Source: Statistics New Zealand 2013

Fewer than 500

500 to 1,499

1,500 to 2,499

More than 2,500

Fig.132 - Map - Canterbury Resident Movement after the 2011 Earthquake Fig.133 - Map - Canterbury Residents working areas
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Currently the city is sprawling, and district councils are allowing faster 
consents in the surrounding Canterbury areas, but limiting investment 
to land allocation and limiting investment in public infrastructure. The 
next steps are from the Smart Growth Manual127 which are evident in the 
CCC recovery Plan128 which have been looked at and or implemented:

*Information gathered from The Smart Growth Manual129

127  Duany, Speck, and Lydon, The Smart Growth Manual.
128  “Christchurch-Central-Recovery-Plan-March-2014-A4.Pdf.”
129  Duany, Speck, and Lydon, The Smart Growth Manual.
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Land Parcels

Parks and Reserves

Contours

Rivers and Streams

Christchurch City
Infarstructure

Map Index

Existing Rail Tracks

Buildings Footprints

Parks and Reserves

Contours

Rivers and Streams

Christchurch City
Infarstructure

Map Index

Existing Rail Tracks

Fig.134 - Map - Canterbury building footprints Fig.135 - Map - Canterbury land parcels
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Land Parcels

Commercial Buildings

Residential Buildings

Parks and Reserves

Contours

Rivers and Streams

Christchurch City
Infarstructure

Map Index

Existing Rail Tracks

Land Parcels

Commercial Buildings

Residential Buildings

Parks and Reserves

Contours

Rivers and Streams

Christchurch City
Infarstructure

Map Index

Existing Rail Tracks

Motorways

State Highway

Fig.136 - Map - Canterbury building footprints Commercial vs Residential Fig.137 - Map - Canterbury main arterial routes 
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Christchurch City

Waimakariri Distrct

Selwyn District

Central Christchurch 

Christchurch City
Main Road Routes

Region Index

Rail Line

Motorway

State High way

Christchurch has started to extend the 
motorways and state highways either into the 
city or around the city to deal with road 
congression from new areas and subdivisions of 
Christchurch after the 2011 earthquake rebuild. 

Christchurch City

Waimakariri Distrct

Selwyn District

Central Christchurch 

Existing Tracks

Christchurch City
Metro Network

Region Index

The Metro Lines

Metro City Connectors

Metro Surburban Links

Fig.138 - Map - Canterbury main arterial routes to the surround regions Fig.139 - Map - Public transport routes 
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Christchurch City

Waimakariri Distrct

Selwyn District

Central Christchurch 

Christchurch City
Adding a Public Rail Network

Region Index

Potential Stops

Existing Tracks

Proposed New Tracks

Existing Tracks Proposed Stops

Proposed New Tracks Stops

Historical Tram Route

Christchurch has a Industral railway line but the 
line could be share with a new public transport 
system getting people to and from the city to the 
areas of urban sprawl after the 2011 earthquake.

Christchurch City

Waimakariri Distrct

Selwyn District

Central Christchurch 

Christchurch City
Transport History

Region Index

Rail Line

Removed Rail Line

Removed Tram Line

Christchurch use to have a strong transport 
system which was removed in the 1960’s due to 
limited use and lack of timber production. The 
rail lines were shared between public and private 
us but once the Timber stocks became low the 
lines werent needed anymore.

Fig.140 - Map - Canterbury historical trains and trams link which were removed 
in the 1960’s

Fig.141 - Map - Public transports which could be installed and implemented for 
the wider regions 
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The Christchurch Inner City
Blue Print

1 - The Frame
2 - Convention Centre Precinct
3 - Stadium
4 - Metro Sports Facility
55 - Bus Interchange
6 - Papa o Otakaro / Avon River Precinct
7 - Te Puna Ahurea Cultural Centre
 (Indicative Site)

8 - The Square / Cathedral
9 - Performing Arts Precinct
1010 - Justice and Emergency Services 
Precint
11 - Health Precinct
12 - Cricket Oval
13 - Residential Demonstration
14 - Central Library
15 - Innovation Precinct
1616 - Retail Precinct

A - Canterbury Museum
B - Arts Centre
C - Christchurch Art Gallery
D - CCC Civic Offices
E - Ballantynes
F - CPIT / ARA Campus
GG - Temporary Cathedral
H - Possible Future Park

Proposed Christchurch Inner City Blue Print for the 
Christchurch Rebuild

A
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H

1 1 1

1

1

1

2

3

4

56

6

6

6
67

8

9

10

11 11

11

11

12

13
14

15

15

15

16 16

1616

4.2.3 CITY CONTEXT

Fig.142 - Map - Christchurch Blue Print showing key anchor projects and locations
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Christchurch 
Main routes of access
Proposed Christchurch Inner City Accessable transport 
routes for the Christchurch Rebuild

CHRISTCHURCH
TEMPORARY

STADIUM

CHRISTCHURCH
REBUILD CITY

STADIUM

CHRISTCHURCH
LANCASTER PARK

AMI STADIUM

Existing Rail Network

Avon River

Commercial Buildings

Walking Tracks

Cycle Ways

Public Transport Bus Routes

Commercial Buildings

Proposed Blueprint Buildings

Hagley Park & Green Frame

Key City Features

Building Footprints

Accessable Transport Routes

Fig.143 - Map - Inner City Public transports routes relating to the stadium sites 
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Fendalton
Station

Riccarton
Station

Hagley Oval
Station

Addington
Station

Metro Sports
Station

Moorhouse
Station

Lancaster Park
Station

Inner City
Station

Inner City
Station

CHRISTCHURCH
REBUILD CITY

STADIUM

Christchurch Transport Proposal
Bringing back Historic Christcuhrch Public Transport 
could help the city achieve its goal of becoming an 
accessable city. It has a real focus of having a walkable 
city centre

Existing Rail Network

Avon River

Commercial Buildings

Commercial Buildings

Proposed Blueprint Buildings

Hagley Park & Green Frame

Key City Features

Existing Rail Link 

Historical Tram Route

Proposed Train Stops

Current Tourist Tram Route

Historical City Links for the Future

Building Footprints

Fig.144 - Map - Related stops and routes for the train and historical tram
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AMI STADIUM

Christchurch Transport
Time Distance Map
Bringing back Historic Christcuhrch Public Transport 
could help the city achieve its goal of becoming an could help the city achieve its goal of becoming an 
accessable city. It has a real focus of having a walkable 
city centre. From The Inner City Station it takes 15min to 
walk city wide.

Existing Rail Network

Avon River

Commercial Buildings

Commercial Buildings

Proposed Blueprint Buildings

Hagley Park & Green Frame

Key City Features

Existing Rail Link 

Current Tourist Tram Route

Proposed Train Stops

Historical City Links for the Future

Building Footprints

Fig.145 - Map - Walking distances for proposed train stops related to key city buildings and areas 
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Fig.146 - Map - Site Location related to the wider context of Canterbury’s 
growth

Fig.147 - Map - Major traffic congestion caused by the gowth of the 
Canterbury Region  
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Fig.148 - Map - Site Location related to the wider context of Canterbury’s growth Fig.149 - Map - Major traffic congestion caused by the growth of the 

Canterbury Region  
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Fig.150 - Map - Important city areas which effect the location of the Stadium placement
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Fig.151 - Map - Traffic routes which effect the flow of traffic round the proposed site 
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The current situation for Christchurch residents is land availability and affordability. Inner city land 
prices are high while rural prices are cheap. If large numbers of residents are living outside of the 
city, design strategies need to be implemented in terms of transport and future proofing the city. 
Strategies such as rail or trams could be used to bring the residents in and from the outlying areas of 
the expanding city.

Fig.152 - Economic Argument - Inner city living cost vs rural living hidden cost

Fig.153 - Relationship Between Transportation and economic impacts  
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Fig.154 - Time Chart between Walking - Public Transport  - Vehicle Fig.155 - Time Chart comparing typical time use

The average travel-time to and from work should take roughly 60mins or 
less. It is interesting to compare how different age groups have different 
daily travel times. 15-24 year olds use more public transport compared 
to 35-44 year olds, while 45-54 year olds use public transport even less. In 
Christchurch, public transport is available but it isn’t used by many of the 
city’s residents. If more frequent and reliable alternatives were available 

more people would be interested in using their services. It would also 
help bring in people to the stadium site. Due to the recovery plans 
walkability approach, there aren’t large amounts of available parking 
space. Using public transport is supposed to support the limiting of car 
use in the city but it will exclude some of the rural residents from coming 
into the city. This is inequitable.
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4.2.4 SITE SELECTION

According the MPA Feasibility study the site is approximately 6 hectares 
of land in the central city.130 The CCC has developed the site into the 
Christchurch District Plan. The site is a Super block defined by Tuam, 
Madras, Hereford and Barbados Streets. 

The site is will be well located, within the Christchurch CBD. It will be 
within walking distance of serval key facilities including: 

•	 The bus interchange

•	 Retail and food precincts

•	  Hotel accommodation. 

This site map indicates the land currently owned by the Crown and the 
remaining parcels still in private ownership.

Heritage NZ orders associated with remaining /neighbouring buildings 
which are located along neighbouring streets.

The site is next to key facilities and the east frame with multiple large 
Fletcher Building’s housing projects that are now under way.

130  “Multi-Use-Arena-Pre-Feasibility-Christchurch-3.Pdf.”
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Fig.156 - Map - State owned land allocated land 

Fig.157 - Canterbury Club 2 

Fig.158 - Punting on the Avon
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4.3 PROGRAMME

The Stadium’s design programme is going to follow a similar design 
process to the Tottenham Hotspurs Stadium. Being in the vibrant area 
of the Christchurch City, near the bus exchange, Avon precinct and 
the other key anchor rebuild projects, the site is in a great space for the 
revitalisation of Christchurch’s inner city. 

The stadium program will work for future benefits of the city. Using design 
trends to create an active-hub that have crowds of people moving 
throughout the site every day, it will enable a large amount of foot 
traffic to travel through the proposed facilities every day. The super 
block will be programmed to be an entertainment hub completely 
aligned with the vision of the rebuild. The seating capacity, multi-
purpose needs, mixed use incorporation, hospitality, retail, commercial 
and proposed public transport options all need to have successful 
visions for the future.

Designing a large entertainment central city stadium hub, needs to 
relate to the city’s urban context, it needs to represent the key features 
of the rebuild and the long history of Christchurch being a garden 
city. The rebuild is reshaping the inner city of Christchurch transforming 
the city into low and compact city center. The Hub will incorporate 
important aspects of the rebuild by including laneways and vegetated 
spaces weaving between the buildings and sites giving the hub the 
intimate feeling the city is transforming to.

The stadium’s key objectives are to become resident friendly and to 
be utilised every day as a point of entertainment and enjoyment. It’s a 
place for crowds of people to pass through, knowing it’s a stadium but 
with the knowledge its more than a stand-alone venue. The site ideas 
are to incorporate the use of laneways and vegetation while including 
every day rentable spaces which will populate the site. The plan is to 
allow retail and hospitality to spread throughout laneways with green 
spaces wrapping through the environment.

The placement of the new stadium is designed to make the city the 
destination and attraction, using the city’s existing urban fabric to 
create the experience.  If Christchurch’s new stadium is designed with 
business premises / opportunities wrapping around and though the 
stadium, it will allow the site to be populated not only by sporting and 
events attractions. The site will accommodate sports shops, cafes, 
offices, conference halls and lounge areas. With the addition of business 
premises, this enables stadiums and entertainment Hubs to function 
more successfully within the modern economy.  The stadium will use it’s 
space to have main uses and secondary uses to make the stadium user 
friendly. 

The research for the roof options have stated that using a ETFE material 
as the roof will allow the stadium’s roof to be fixed and doesn’t need 
to be retractable, but being inside the city centre the noise cancelling 
qualities of ETFE need to be tested. The other option is using a different 
structure and material choice for the roof, but the roof would need to 
be retractable to allow light to reach the grass. 

Retractable is the key word that has been found within the research 
in terms of making a stadium multi-purpose. A retractable roof and a 
retractable playing surface will allow the stadiums program to become 
an entertainment hub. Open the roof to allow the grass to grow, close 
the roof and retract the playing surface for a large concrete based 
entertainment space.
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Fig.159 - Turning Christchurch into a eventful city
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4.3.1 LAYOUTS

Football

Cricket outer oval

Cricket inner oval
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Fig.160 - Stadium Turf and field layouts

Rugby

Athletics

Football & Athletics
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Fig.161 - Recommed Field Orientation 1 Fig.162 - Recommed Field Orientation 2 

The orientation of a sports 
pitch should never have 
rugby, football and athletics 
participants playing / looking 
into late afternoon sun.
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Fig.163 - Optimum Viewing Distances 

A rugby and football field 
optimum viewing distance is a 
90m arc from the centre of the 
pitch/field. The maximum viewing 
distance is 190m depending 
on the tier and the stadium’s 
design structure. Sports played 
on a rectangle field use a 150m 
optimum viewing distance 
from the corner of the field 
to calculate their optimum vs 
maximum viewing distance. 

Preferred viewing distances 
for football and rugby change 
depending on stand and size 
designs and the sport’s goal-post 
placements.
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Fig.164 - Typical stadium field set out Fig.165 - Stadium showing

Breaking the site up is determined by minimum and maximum usability. 
Designing with the idea of purpose-built grandstands and temporary 
installed tiers are created to allow field-share options. There are many 
for rugby and football compared to cricket usability. Retractable 
playing surfaces that incorporate a concrete base for concerts and 
other activities could be included.  

Mixed-use Opportunities

Cricket Field

Rugby Field
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Fig.166 - Site and layout Exploration 3 Fig.167 - Site and layout Exploration 4

Mixed-use Opportunities Mixed-use Opportunities

Temporary Seats Coving Cricket Field Retractable Turf field

Rugby Field Concrete Slab for Concerts
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Fig.168 - Stadium Gate layout Exploration 1

Crowd control and emergency evacuation are very important features for a stadium’s designer to consider when evaluating and deciding on 
options for entrances, concourses and stairs. A determinant of design is the anticipated crowd size and with a proposed maximum audience of 
35,000 seated people, it is important to design the stadium to accommodate the volume of people in times of evacuation at a quick pace. Rows, 
tiers and entrance gates should be located at an even distance and allow people to flow in and out of the stadium quickly when it is needed. No 
more than 40 seats should be in a single row. Seats should be a minimum of 400mm with a 50mm gap either side for comfort.

Quick calculation – Current design view

Row Calculation

24 Gates X 40 seat section  = 960 seats per row   

Capacity Calculation

960 seats X 20 rows   = 19,200 Stadium capacity

960 seats X 30 rows   = 28,000 Stadium capacity

960 seats X 36 rows   = 34,560 Stadium capacity

960 seats X 37 rows   = 35,520 Stadium capacity

960 seats X 38 rows   = 36,480 Stadium capacity 

960 seats X 40 rows   = 38,400 Stadium capacity 

960 seats X 50 rows   = 48,000 Stadium capacity 
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Fig.169 - Stadium Gate layout Exploration 2 Fig.170 - Stadium Gate layout Exploration 3

Upper Concourse - 

Lower Concourse - 

Players and Event area - 
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Fig.171 - Site investigation 1 Fig.173 - Site investigation 3

Fig.172 - Site investigation 2 Fig.174 - Site investigation 4
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Fig.175 - Site investigation including Train station 1 Fig.176 - Site investigation including Train station 2
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Existing Rail 
Tram Network
Historical Tram Network
Avon River 
Current Parks and Reserves
Proposed Rail Contection
Green Frame
Roads
Buildings

Fig.177 - Investigating Christchurch city layers 1
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Fig.178 - Investigating Christchurch city layers 2

The layers and geographical features that make up the inner city of 
Christchurch are import to integrate into the design of the stadium. 
Green areas and the Avon/Otakaro river are import features for the 
future development and growth of a compact city centre. The city as 
a garden-city is an important design characteristic and design ethos. 
Using old and new fabric is important to maintaining the city’s history 
and narrative. While it is important to design for the future, the past 
shouldn’t be forgotten. 
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Fig.179 - Concept sketches of Rectangle Stadium

Fig.180 - Concept sketches of Oval Stadium

Concepts that include linking the stadium to the existing industrial rail 
network could be used in the future to bring residents from the rural 
regions to the city to use the entrainment hub. 

It is import to note that these designs are only exploring the idea of 
linking the rail network to the stadium because it would address the 
sprawling issues of Christchurch currently and going forward the city will 
be large enough to encourage more use of public transports modes.
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Fig.181 - Concept sketches of Rectangle Stadium in relation to the city

Fig.182 - Concept sketches of Oval Stadium in relation to the city

The stadium concepts are designed to be compact and fit into the 
city’s recovery plans and vision of being a low-rise and accessible city. 
The concepts explore maximising the site’s usability and allowing more 
business opportunities to be included on the site.
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Fig.183 - Exploded concept investigation of connecting the Stadium to the rail line

Stadium Fabric

Urban Fabric

Street Infrastructure
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Fig.184 - Concept investigation of connecting the Stadium to the rail line
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Thought must be given to visualising and understanding how the 
stadium would fit into Christchurch’s current urban fabric. A key aspect 
to that understanding would involve investigating size relative to the 
rest of the surrounding city centre buildings. An issue and challenge is 
that the surrounding buildings have a height restriction of 26m and the 
stadium would sit at least 35 high if it’s built from ground up.
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Fig.185 - Concept Explorations of how the stadium fits into the cities fabric 1 
Fig.186 - Concept Explorations of how the stadium fits into the cities fabric 2 
Fig.187 - Concept Explorations of how the stadium fits into the cities fabric 3 
Fig.188 - Concept Explorations of how the stadium fits into the cities fabric 4 
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4.3.2 FUNCTIONS

Fig.189 - Zone Diagram - Perfect Viewing Distance 
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Fig.190 - Zone Diagram - How people move between zones 
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Fig.191 - Zone Diagram - Relationship between facilities for players and officials 
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Fig.192 - Zone Diagram - Relationship between various players and referees facilities 
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Fig.193 - Zone Diagram - Exploring Stadium entrances to allow safe zones and mixed use opportunities

1

2

3

4

5

6

7

8



145
Fig.194 - Catering Diagram - Exploring stadium choices between a wide range of services. Food and beverage catering
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Fig.195 - VIP boxes can be transformed into a hotel or apartment 1 Fig.196 - VIP boxes can be transformed into a hotel or apartment 2
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Fig.197 - VIP boxes can be transformed into a hotel or apartment 3
Author

Fig.198 - VIP boxes can be transformed into a hotel or apartment 4
Author

Fig.199 - Male and Female toilet configurations options
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C

Fig.200 - Sight line testing and conceptual diagrams Fig.201 - Sight line testing for stadium tiers
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Utilising the areas located underneath the 
grandstand for toilet facilities and food and 
beverage services allows that space to be 
used in an effective way. The location of 
the placement of these facilities is essential 
for spectator satisfaction. If spectators must 
walk and find these facilities they wouldn’t 
have been successfully designed to be 
user-friendly.  

Fig.202 - Sight line testing for stadium tiers
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4.3.3 TECHNOLOGY

Due to the large scale of a stadium project it is import to systematically 
design the stadium’s building-services in relation to where key areas and 
supporting infrastructure of the building will be located. Services can be 
in key areas of the stadium using vertical ducts to connect the inter-floor 
services together transferring technology and services between areas. 

Fig.203 - Florida Marlins overview - Comm Systems Fig.204 - Florida Marlins overview - Comm Systems

Connecting the stadium’s import areas with data and streaming 
technology needs to be simple but effective, cable trays and vertical 
stacks will disturb necessary technology for this to happen. Media 
outlets and broadcasting companies need to be able to set up camera 
and speakers without any hassle. 



151
Fig.205 - Florida Marlins overview - Comm Systems Fig.206 - Florida Marlins overview - Comm Systems

The stadium mass is large enough to be used with solar panel design 
systems as well as thermally massing the building with materials such as 
concrete.

All this technology can be based in a single data-centre located with 
a main communication/control room. This then allows the stadium 
to transfer all information needed to run the stadium effectively. This 
technology can be used to manage, control ad record audience/
attendance numbers, seat allocation, security  and general computing 
technology to run events smoothly.
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Fig.207 - Outdoor sports lighting recommendations Fig.208 - Relationship between stadium capacity and cost per seat
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Fig.209 - Comparison of the cost per seat of the accommodation to spectators Fig.211 - Diagram showing the typical consumption of energy by sector

Fig.210 - Comparison of stadiums life energy compared to other buildings Fig.212 - Break down of cost between stadiums of different seating sizes
Stadia The Populous Design and Development Guide
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4.4 DESIGN CONCEPTS

Concept One

Investigation into the stadium’s grandstand and field placement so that 
the players don’t play into the late afternoon sun. This concept sites the 
stadium at a 20degree angle from north. Due to the size and shape of 
the stadium it doesn’t sit on the site effectively, restricting the stadium’s 
opportunity to be a mixed-use entertainment hub.

Concept Two

Changing the stadium’s orientation to a north south set up allows the 
stadium to use the full width and length of the super block. The design 
stems from the reference of the crusaders rugby team being referred to 
as the historic crusader warriors. When the crusaders run out for a rugby 
match, flames from a castle turret fire out. 

Fig.213 - Concept Mass Model 1 Fig.214 - Concept Mass Model 2
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Concept Three

This design also stems from the reference of the crusaders rugby team 
but this makes a tighter and more compact stadium concept to allow a 
large amount of shared use within the site. 

Concept Four

This iteration for concept three pushes the idea of the castle but 
incorporates terraces on the long sides of the stadium. This is to allow 
the stadium’s facades to be broken up and explored in an intriguing 
architectural style. 

Fig.215 - Concept Mass Model 3 Fig.216 - Concept Mass Model 4
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Concept Five

This concept explores the idea of having an oval turf stadium to allow 
the option of including cricket at the stadium. Cricket is the second 
biggest spectator sport in New Zealand so the idea of exploring oval 
sports and even exploring ideas of including an athletic track to 
maximise the sport options within the stadium. 

Exploring the size and shape of the field options reveals that a cricket 
field and athletic track are not as compatible but are able to be shared 
with either a rugby or football field individually. A cricket and rugby / 
football field is the best option to share within the stadium together, if 
the stadium size can be shared on the small stadium site.

Rugby

Rugby and Cricket

Athletics

Athletics and Cricket

Fig.217 - Concept Oval Exploration of stadium seating options Fig.218 - Concept Oval Exploration of Turf options
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Combining multiple sport field options is a traditional approach for New 
Zealand stadiums to use. The Westpac stadium and Eden Park combine 
rugby and football together. A negative about Westpac Stadium is the 
viewing distance for rugby and other rectangle playing fields as seating 
is located past the optimum viewing distances for a recommend sports 
field.

Testing how temporary seating would work to attain the optimum 
viewing distance is worth exploring. How the stands transform from a 
cricket ground to rugby field by installing inwards temporary seating 
bring the spectators as close as possible to the rugby field.

Fig.219 - Concept Oval Mass Model exploring temporary  seating options Fig.220 - Concept Oval Section Model showing temporary  seating options
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4.5 DESIGN DEVELOPMENT

Exploration for the inclusion of mixed-use options within the 
entertainment hub now needs further investigation due to how the 
building’s levels and circulation space will work and to investigate the 
maximising of possibilities for rentable commercial space. Concourses 
and access ways are needed to meet regulations for stadium design 
and the spectator safety. Once these objectives are met, designing 
for these secondary aspects will help the site become activated on a 
daily basis. Main and secondary spaces need to be included within the 
stadium while offices and commercial space will weave throughout the 
usually void spaces.

Exploring the stadiums levels and breaking up transitional and 
circulation space with double or triple height areas allows light to flow 
through the exterior façade. Its important for the stadium to not be 
designed as a large intercity box which is dark and gloomy. The ETFE 
can be used as a façade in areas to light up the central centre city 
and become a beacon of light with LED strip lighting in a similar way 
the Allianz Arena uses it’s façade to differentiate the two football teams 
sharing the venue. 

Fig.221 - Concept Sketch Section exploring mixed use options Fig.222 - Concept Sketch Section breaking up mixed use options



159

The investigation between in ground vs sunken grandstands is an 
interesting and critical design decision and will raise a few interesting 
opinions. Stadiums around the world explore similar options but with the 
ground conditions in Christchurch it could in-theory be used as a design 
benefit. The design will allow parking options and to be hidden onsite 
but also players and media buses / vans will have areas located within 
close proximity to set up their systems. 

Fig.223 - Concept Sketch Section testing the mixed use typologies

Fig.224 - Exploration of the stadium sight lines and mixed use opportunities two tiers

Fig.225 - Exploration of the stadium sight lines and mixed use opportunities three tiers 

Fig.226 - Exploration of the stadium model sunken into the ground two stories
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Fig.227 - Stadium exploration of how to break the site up and include blue print principle within the stadium site to maintaining its physical appearance. This is 
based on a ground floor pitch and the facilities being built up from there. The Realisation of the stadium size and height compared to the rest of the surround 
buildings makes the stadium physically and aesthetically over bearing within the city rebuild urban form. The design incorporates lane ways, unique and intimate 
spaces, continuing the surround design strategies of the surrounding sites with the idea of connecting the sites.
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Fig.228 - Stadium development, testing how successful it is to sink the turf two floors into the ground. Now the stadium is more compact and works with the 
surrounding buildings in a successful way. The key serving spaces are still located within the building but are hidden within the basement levels and player and 
other key uses have a more private entrance compared to the spectators. It also allows a mixed use to use the ground floor levels without sharing large amounts 
of floor space with the stadiums typical main uses.
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Lane ways and Multi level shopping

Basement 2

Basement 1

Ground Floor
Bars
Restaurants
Retail
Stadium Entrances
Stadium Food and Beverage
Stadium Toilets
Concourse

Storage
Circulation 
Car parking
Player area
Referee area
Media area

Storage
Circulation 
Car parking
Player area
Referee area
Media area

Commercial, Hospitality and Residential potential

Driving

Driving
Walking

W
alking

Public Transport

Fig.229 - Location, size, strategy of how such a large build fits into its urban 
surroundings
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Bars
Restaurants
Retail

Offices
Stadium Entrances
Stadium Food and Beverage
Stadium Toilets
VIP Boxes
Function hire
Hotel rooms
Apartments

Offices
Stadium Food and Beverage
Stadium Toilets
VIP Boxes
Function hire
Apartments

Offices
Function hire
Apartments

Stadium Food and Beverage
Stadium Toilets
Concourse
Offices
Function hire
Apartments

First Floor Third Floor

Second Floor Fourth Floor

Second Floor Fifth Floor

Fig.230 - Stadium development exploded AXO. Exploring uses on each floor size shape and interesting lane ways and secondary usable space on the site.
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Fig.231 - Long section 1 cut to show how the seating and tier structure works with its surround mixed use environment. 

Fig.232 - Long section 1 cut to show how the seating and tier structure works with its surround mixed use environment. 

Fig.233 - Long section 3 cut to show how the seating and tier structure overlays the other building function where building space can be utilised 
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Fig.234 - VIP Boxes with can either be used as a 
meeting room, function area as well as a hotel/
apartment.

Fig.235 - Having the Transitional Christchurch 
Cathedral within the super block investigations of 
how to maintain to completely different building 
typologies is an difficult task.

Fig.236 - Allowing a large courtyard space between 
the to buildings will allow movement between the 
sites.
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Fig.237 - Creating mixed use space between the 
stadium and other buildings within the super block 
allows the site to be multi-purpose and mixed use.
Fig.238 - Designing for hospitality facilities will  
re-energise the city centre. Currently their is lack of 
people within the city on a regular basis. 
Fig.239 - Working with levels and stairs creates vertical 
and horizontal movement throughout. These are 
designed to represent an amphitheater.
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Fig.240 - Incorporating multi level courtyard creates 
inviting shared spaced options
Author 

Fig.242 - Connecting to the first and second floor 
with sky bridges and sky walks breaks the site up and 
connects the mixed use buildings.

Fig.241 - Working with levels and stairs creates 
vertical and horizontal movement throughout. This 
are will like to retail opportunities bars and cafes.
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Fig.243 - Courtyard secondary space overlooking 
area which could be turned into supporter area with 
large project screen on the opposite buildings.
Fig.244 - Intimate and creative lane ways weaving 
though the site for foot traffic for stadium event or 
the other uses which will be included in the space.

Fig.245 - First floor link ways and sky bridges 
connecting the sites usually empty space with 
activities that will populate the site.
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Fig.246 - Entrance to the underground parking for 
the players media and VIP parking facilities. These 
facilities can be rented out on days not needed.

Fig.247 - Connecting the retail and hospitality area 
back to the amphitheater shaped seats. This areas 
combines for shared uses spaces for the public

Fig.248 - The Back area of the Cathedral connecting 
with the stadium site. Landscaping will be used to 
back up the to facilities and allow them to co-exist.
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5.0 CONCLUSION

Through the research and city investigation, Christchurch needs a 
solution for the city’s stadium proposal. 

Solving the issue of what is necessary and essential for the stadium is 
never going to be viewed as successfully by every rate-paying resident. 
Evidence shows that the stadium, as a building type, is evolving and 
transforming from it being once a stand-alone grandstand building 
typology to one that includes multiple different building type options on 
one site.

Cities and institutions around the world are adapting their stadium’s 
overall package of facilities offered to incorporate shared sports fields, 
retractable roofs and turf, concert entrainment which contain all these 
activities within a super block. In other words anything that is frequently 
used, is commercially viably and brings a large crowd of people 
together will underpin a successful stadium offering.

This project has three key themes that have been discussed, researched 
and presented. 

Firstly, the stadium needs to be attractive to a critical mass of people 
from local residents to visitors and tourists both domestically and 
internationally sourced. Visitors must be attracted to the venue and 
site and the experience must live up to expectations. To enable this, 
transportation networks need to be developed in the immediate vicinity 
and internationally. The research has suggested that a stadium will 
not be fully successful, equitable and inclusive unless adequate public 
transport options are readily available. This is an important issue for 
the planners at the Christchurch City Council and funders at central 
government to fully investigate. A new stadium or a stadium upgrade 
has regenerated or revitalised communities and cities around the 

world. The contextual layout for the city and the proposed integration 
of the stadium will allow long term triple bottom line benefits for the city 
in the future. Christchurch is currently struggling with attracting visitors 
and tourists to the city, the stadium as well as the convention centre 
are projects that will help maintain the city’s historical success at visitor 
attraction and tourism management. The earthquake has meant tourists 
fly to Christchurch and use it as a gateway to the South Island and then 
drive to popular tourism destinations including Central Otago for the 
views and the snow. The stadium will help increase Christchurch tourism 
population with objectives of having more people visit, stay longer and 
spend more. 

Secondly the base form of the field or arena must be adaptive and 
multi-use. Using retractable playing platforms and infrastructure will 
facilitate this. It is evident that the benefits of an enclosed roofing 
structure provide more revenue opportunities. Dunedin’s Forsyth Barr 
stadium has attracted more event and concert interest even though 
it has a smaller population compared to rival cities such as Wellington 
and Christchurch. The influx of visitors for these events shows economic 
benefits for the city. These findings are positive and support the 
establishment of a vibrant city centre. 

Finally, the stadium and site must be integrated into the garden city 
model. It must sit in proportion to the city plan and integrate with the 
Blueprint aspirations of a low rise and accessible city. The relevant 
design programming for the entertainment superblock will allow the site 
to be active on all fronts and the site layout and secondary building 
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placement will allow activity and people movement constantly. The 
stadium will draw people from the Avon/Otakaro river, High St and 
Cashel Mall precincts and will support the growth of foot-traffic and the 
use of retailing and food and beverage outlets and sectors of the inner 
city, creating more options and vitality. For the residents, the continued 
growth and investment in public infrastructure will help benefit residents 
in the future, will enhance the city’s liveability and citizens wellbeing.

Having part of the design submerged into the ground allows the stadium 
to become a compact design fitting into the vision of the compact 
city. Circulation of the stadium site was a critical design exploration 
used to defend the site selection. The scheme and programme, provide 
a viable research outcome to support the ideas that the site, design 
and proposal would work.  The inclusion of commercial, hospitality and 
residential space will benefit the compact city while providing laneways 
and intimate architectural spaces. The architecture must provide for 
the city as region, not just inner city residents. The design and inclusion 
of a roofing structure will rival Auckland’s spark arena and Dunedin’s 
Forsyth Barr area for large fixtures and concert events while the inclusion 
of a retractable sports field will make the entertainment Hub the 
largest indoor event and concert venue in New Zealand. This would be 
encouraging large touring names to preform regularly in Christchurch 
and it would benefit local and regional economies. The evidence 
provided from the precedent studies show the advancement in stadium 
multi use design and the further use of advanced technology.

The precedents prove that the design strategies would be successful 
and beneficial for residents and local business owners. 

The Christchurch rebuild and stadium design and plan need to be 
designed-based on a mixed-use entertainment hub approach. 
The evidence is clear we now need political will and stakeholder 
commitment and vision.
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6.0 FINAL PRESENTATION
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Port Hills Perspective from Latimer Square
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Stadium Perspective from Barbadoes 
St.



178

Stadium Interior Perspective
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Laneway, First Floor Perspective
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Stadium 3D Sectional Perspective
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Stadium Cross Section
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Stadium Long Section
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Stadium Elevations
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Axo Stadium Floor Plan Layout
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Axo Stadium Structural Layout
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Concourse Stadium Perspective
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Field Perspective
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Ground Floor Laneway, Perspective
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Laneway, Second Floor Perspective
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Full Stadium Model
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Sectional Stadium Model
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Final Presentation
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Fig.249 - Project exploration. Fig.250 - Project Concept site context sketches.
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