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ABSTRACT:
People in wheelchairs faced a harsh reality check every morning as they wake to find that their previous lives have been violently severed and that they must
come to terms with their new, bitter reality. These people have a high risk of social isolation and depression which this thesis aims to avoid or negate as much
as possible by increasing their opportunities for new and meaningful social interactions.
This project focuses on people permanently living in wheelchairs as results of traumatic accidents. Primarily it will aim to design a collective housing
arrangement for people coming to terms with the physical limitations of living in a wheelchair. This design will first seek to cater to the needs of wheelchairbound occupants, before seeking to introduce the greater public in smaller doses to allow people in wheelchairs to avoid social isolation and eventually see
themselves as valuable and contributive members of society.
This thesis seeks to at least initiate an architectural dialogue between people in wheelchairs, their risks of social isolation and the quest for social cohesion and
reintroduction into greater society. The proposed design does this by providing a threshold where wheelchair users can feel safe, in control, equal and uplifted
to charge through life with renewed vigour and confidence regardless what obstacles lie ahead.
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DEFINITIONS:

SCI

Spinal Cord Impairment/Injury

ACC

Accident Compensation Corporation

ASIA

American Spinal Injury Association

NZSCIR

New Zealand Spinal Cord Injury Registry
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1.0 INTRODUCTION:
1.1

RESEARCH STATEMENT:
To address issues of social isolation and foster better community reintegration of people with traumatic spinal cord injuries that result in permanent
confinement to wheelchairs. The proposed architectural design is a transitional facility that bridges a very rough transition from hospital to home,
providing them a place to integrate with others like themselves, peer mentor, form groups, re-skill for better employment opportunities, monitor
mental and emotional coping, lessen harsh impact on pre-existing spouses or families and reintegrate with the public realm in a less abrupt manner.

1.2

AIMS AND OBJECTIVES:
SCI survivors face a rocky path of recovery from the time of their injury to the point where they return home. Often this return home in a permanent
confinement to a wheelchair is a nerve-wrecking and harrowing reminder that life is forever changed. The minor things they once took no notice of
(such as entry steps) have now become major architectural barriers to movement and independence. Traumatic spinal injury with long term life
1
changing effects constitutes approximately 68% of spinal cord injuries here in New Zealand a year .
The real danger however, is the risk of social isolation as a response to coming to terms with their new physical limitations, and the spiralling
depression that can often be associated with said isolation. The intended outcome of this research project is to develop an architectural design that
addresses both the physical limitations of SCI survivors and the often inevitable social limitations as well. This will facilitate a form of social
rehabilitation that aims to ease the transitions back into the community. The aim is to design a collective housing development typology: part
residential accommodation with some form of communal facility and some areas to engage the greater public. The buildings will be designed for
optimal wheelchair access and use in a modular manner that can easily be replicated, expanded and placed in various New Zealand cities. It will
feature some shared spaces for an overall socially cohesive programme. This is to allow and foster more social interaction between occupants and the
community at large.
With these objectives, the study proposes to:
1. Design a modular transitional facility specifically for wheelchair users that can be established in different cities of varying occupant numbers
2. Provide accommodation for SCI patients with the option of permanent stay

1

NZ Spinal Cord Injury Registry, First Annual Report August 2016 to July 2017, (NZCIR, 2017)
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3.
4.
5.

Provide flexible office or meeting rooms for physiotherapy, occupational therapy/counselling, mental health checks, medical check-in to allow
residents to be monitored and checked upon at an agreed regularity
Provide communal amenities/transport options to minimise reliance on public transport
Provide SCI residents with a choice of interaction or temporary solitude

The outcome shall set a benchmark to which future related developments can build upon and aspire towards.
1.3

SCOPE AND LIMITATIONS
In terms of disabilities, the scope of this research is solely on spinal injury survivors (from traumatic accidents in New Zealand). These disabilities are
permanent; a loss of independence and mobility from the waist down yet while still retaining normal cognitive functions, but are confined to the use
of wheelchairs.
The project will be primarily geographically located in Christchurch New Zealand, due to the proximity of Burwood Spinal Unit for the amenities and
expertise it can provide, but can be located in any city with the same site criteria outlined later in this document.
Upon further investigations, the research has since split into 4 pieces of research focus:
Spinal Injury
Social Isolation
Social Cohesion
Architecture and Society

1.3.1

FUNCTIONS AND FACILITIES
This project aims to provide a mixed use facility designed specifically for people in wheelchairs as well as for their visitors. The design must go beyond
achieving simple technical compliances set out in the building codes; it must provide positive spatial and experiential qualities also.
The design must provide accommodation facilities for both long term SCI residents, as well as short term accommodation for their visiting families.
Flexible meeting rooms for medical consultants to check on residents, counselling facilities to monitor mental health of residents, employment
assistance will be beneficial for advising SCI residents on re-skilling, communal areas socialising as well as private areas for solace, and transport
facilities for shared mobility.

6
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2.0 CURRENT KNOWLEDGE IN THE FIELDS
2.1

SCI STATISTICS GLOBALLY AND LOCALLY

Spinal injuries occur when there is sufficient damage to one’s spinal cord, primarily near the neck region of the human body and the resulting effect on motor
and neurological functions using the American Spinal Injury Association (ASIA) standard neurological classification system. This system ranks an individual with
spinal cord injury in terms of its severity as shown in the table on the next page.

Thanks to the leaps in surgery and medical technology, spinal injuries are less fatal than in the past, meaning more survivors with prolonged life in a
diminished physical and sometimes cognitive state. In the USA there is an estimated 11,000 accidents a year resulting in spinal cord injuries caused mainly by
2
motor accidents and falls . These people are at risk of greatly decreased re-employment potential post injury as well as high divorce rates due to the sheer
impact of changes to the families of the SCI survivors3. As a result of the upheaval evident in the lives of SCI survivors, there is a high risk of depression when
4
coming to terms with their new conditions . But in addition to dealing with new physical norms, they also must face societal reactions from their loved ones
and the community at large. Jos Boys in her book “Doing Disability Differently” goes to some length to unpack what is meant by “normal” and provides
invaluable insight into the thinking of less able bodied people. Whether consciously or subconsciously; we tend to regard people in wheelchairs as “disabled” in
comparison to our “normality” and in doing so ,we unknowingly give ourselves a way to patronize SCI survivors and in turn further distance ourselves from
5
them .

In New Zealand the national statistics from Accident Compensation Corporation (ACC) datasets indicate that approximately 100,741 claims have been made
between July 2017 and June 2018. These numbers are on the rise since 2013 where only 92,103 claims were made. To narrow down the scope to a specific age
group (between 10 to 45 years of age) which helps rule out age induced back problems and focus the study more on accident induced traumatic spinal injuries.

2

William McKinley et al., "Assistive technology and computer adaptations for individuals with spinal cord injury," NeuroRehabilitation 19 (2004): page 142.
Michael J. De Vivo et al., "Spinal Cord Injury Adds Life to Years," Rehabilitation Medicine (n.d.), page 605.
4
P. Kennedy, P. Lude, and N. Taylor, Quality of Life, social participation, appraisals and coping post spinal cord injury: A review of four community samples, (International Spinal
Cord Injury Society, 2006).
5
Jos Boys, Doing Disability Differently (London: Taylor & Francis Ltd, 2014), page 15
3
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Figure 1: ASIA classifications

Figure 2: ACC National claims data filtered as of 2017
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In doing so, the scope now shows approximately 184 new claims between July 2017 and June 2018 as well as an existing 777 active claims . Further insight can
be gained from New Zealand Spinal Cord Injury Registry (NZSCIR) where it is stated that 68% of spinal injuries in New Zealand result in a traumatic and
permanent condition afterwards, estimates show approximately 30 per million injuries a year in New Zealand. Injuries are seen to be mainly caused by falling,
7
and the average age at the time of injury lies between 16 and 30 years old, predominantly NZ European males making up 78% of national patients . These
people face risks of depressive symptoms post hospital discharge along with issues of re-employment and an overall decrease in quality of life8.

Demographically speaking, New Zealand has approximately 30 injuries per million, and in a country of approximately 4.7 million that gives roughly 141 injuries.
According to the NZSCIR summary report, 67% of these injuries result in a permanent condition which leaves around 94 people newly injured a year. As the aim
is to create a typology that is modular and can be built in different NZ cities with different occupant requirements, the facility must be able to be built in
various sizes.

9

The current journey from injury to home is described as a “violent” one by the Burwood Academy of Independent Living . From the time of injury, one
10
undergoes urgent stabilization and surgery. From there they stay at the hospital for rehabilitation purposes with an average stay of 23 weeks until the
medical team deem them fit to return home where they are assigned funding and occasional visits from social workers and occupational therapists with check
up appointments back at the spinal hospital to monitor ongoing medical and psychological issues. However they leave the communal and supportive nature of
the spinal units for an often lonely existence in their old homes facing high chances of divorce and unemployment.

This starts to paint a broad overview of the volume and nature of SCI accidents in New Zealand specifically, and more importantly it identifies a specific clientele
or demographic as well as the physical and social limitations they face which will greatly inform the design outcome.

6

ACC, "Statistics on Our Claims," ACC, accessed August 15, 2018, https://www.acc.co.nz/about-us/statistics/#injury-stats-nav
Rick Hansen Institute, New Zealand Spinal Cord Injury Registry Annual Summary Report 2016/2017, (2018).
8
Kennedy, Lude, and Taylor, "Quality of Life."
9
Sinnot, Nunnerly, and Verkaaik, "SCI in New Zealand."
10
Sinnot, Nunnerly, and Verkaaik, "SCI in New Zealand."
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Figure 3: Traumatic care process diagram

Figure 4: Median length of stay
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Figure 5: From hospital to home
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2.2

SOCIAL ISOLATION

Upon digging deeper into the field of spinal cord injury, it becomes apparent that SCI survivors face a risk of low social participation and social isolation.
Studies in Australia by Ashley Craig and others find that 6 months post hospital discharge, majority of SCI survivors had difficulties with social participation
11
12
which greatly hinders their chances of employment with other sources finding SCI re-employment rates of only 14%-44% .
Social isolation in and of itself is best described by Professor at Chicago University, John T Cacioppo, where he describes it as an inherent to all communal
species where an individual finds themselves on what he describes as the “social perimeter” and can be attributed to increased mortality risk due to increased
13
hyper-vigilance and vascular overexertion due to having to fend for oneself . Early humans banded together for mutual protection and assistance, but being
on the perimeter of this social arrangement activates self-preservation for the short term that can affect sleep patterns and increase stress levels. More
importantly Cacioppo (along with other researchers such as Lixia Ge et al, Brett Laursen et al, etc) helps also identify the risks of depression caused by social
14
isolation , to which SCI survivors are especially prone. Low social participation in SCI survivors leads to a reduced overall quality of life and is associated with ill
15
health .
To bring some relevance to New Zealand, a study was conducted on loneliness and the elderly population of New Zealand where it emphasizes that loneliness
and social isolation are not one and the same. Loneliness being described as an “internal negative emotion” whereas social isolation is more the lack of
16
external social support factors , this explains why one can be lonely but not socially isolated or lonely in the company of others. Although their study does not
relate specifically to SCI survivors, it does shed light on the fact that loneliness and social isolation have negative effects on health and quality of life for people
17
in general .
The main contributing factor that spurs their social regression/isolation is the perception that people in wheelchairs are “disabled” when in fact; a wheelchair
is an enabling tool, it is the very act of differentiating people with disabilities from “normal” people that distances the two and gives able bodied people a
18
subconscious permission to patronize the latter . Jos Boys in her book Doing Disability Differently unpacks what exactly “normal” entails and the frustrations
19
of SCI survivors .

11

Ashely Craig et al., "Adjustment following chronic spinal cord injury: determining factors that contribute to social participation," British Journal of Health Psychology 20
(2015): page 820.
12
Kennedy, Lude, and Taylor, "Quality of Life."
13
John T. Cacioppo, "Social Relationships and Health: The toxic effects of perceived social isolation," Social and Personality Psychology Compass 8, no. 2 (2014): page 62
14
Lixia Ge et al., "Social isolation, loneliness and their relationships with depressive symptoms: A population-based study," July/August 2017
15
N. Leigh-Hunt et al., "An overview of systematic reviews on the public health consequences of social isolation and loneliness," Public Health 152 (September 2017): page 157.
16
Valerie A. Wright-St Clair et al, "Integrative review of older adult loneliness and social isolation in Aotearoa/New Zealand," Australasian Journal on Ageing, 2017, page 116.
17
Wright-St Clair, "Integrative Review", page 120.
18
Jos Boys, Doing Disability Differently (London: Taylor & Francis Ltd, 2014), page 15.
19
Boys, Doing Disability Differently, page 39.
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This understanding of social isolation and its relevance to people in wheelchairs will aid in navigating the design towards a more socially cohesive programme.
It will help identify spatial and functional requirements, their hierarchy as well as the importance of a threshold for public interaction.

Figure 6: Negative cognitive loop caused by social isolation
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2.3

SOCIAL COHESION

If social isolation is the problem, then perhaps the polar opposite is the solution. Social cohesion has been called many things ranging from social
th
collectiveness, social capital, social coherence and social networks to name a few. This social concept is said to originate in the late 19 century when
20
sociologist Emile Durkheim showed that individual pathology was a consequence of social dynamics by linking suicide rates to the levels of social integration .
Finding a single overarching definition of Social cohesion proves difficult as there is a lack of consensus for the theoretical conceptualization of what exactly it
is21 and though it is a desired feature of a social entity, it is also currently deteriorating according to German observations made by Zick and Kupper, 2012.
An extensive review of social cohesion literature was conducted by researchers David Schiefer and Jolanda van Noll in 2016 to compare, compile and cross
reference all major sources to determine exactly what social cohesion is. Though these observations are more on a global scale of factors, this research will
refrain for digressing too much into such a broad discussion due to limited relevance on a human and architectural scale. Suffice to say that Schiefer and Noll
extensively conclude their review by identifying 6 core dimensions that constitute social cohesion that were present in all their reviewed literature, those 6
core dimensions are:
-

Social relations

-

Identification

-

Orientation towards the common good

-

Shared values

-

Equality/Inequality

-

Subjective/Objective qualities of life

These core dimensions begin to identify important aspects that relate to SCI survivors. The proposed design must address most if not all of these core
dimensions.
In terms of social relations, the proposed design have characteristics that can facilitate the above core dimensions in order to help improve existing social
relations and allow the building of new ones. It must provide a sense of belonging and identification for its residents, their specific demographic helps to do
this already. Orientation to the common good via peer mentoring, social outings, counselling and employment assistance will help to achieve this. Shared
values are already inherent in the aims of rehabilitation and shared communal reintegration. Equality will be a big task for the architecture to achieve by
20
21

Daniel Kim, s.v. "Social Epidemiology," in Encyclopedia of Epidemiology (Thousand Oaks: SAGE Publications Inc, 2012), accessed September 12, 2018
David Schiefer and Jolanda Van der Noll, "The Essentials of Social Cohesion: A Literature Review," April/May 2016, page 579.
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providing uplifting spaces where wheelchair users can feel equal to their walking counterparts, this is an important aspect and will be addressed by designing
areas where the wheelchair user is raised to equal eye level of an upright person. And lastly; an improved quality of life via improving social and family
relationships as well as employment potentials for a better life after staying at the facility.
Other sources conclude similar to what is mentioned above and emphasizes that perceived safety of the residents is a pre-requisite for any positive social
22
activity in a neighbourhood, let alone any measure of social cohesion . So a sense of watchfulness or passive surveillance becomes important for any proposed
design of this facility. Since the facility will be open to the public during the day, a fine balance between overexposure to the public in the walkways and
internal courtyards is achieved by having secluded gardens where people in wheelchairs can escape if they do not have the energy to interact with the public at
any given time.
This gives us a clearer idea of what the design brief must start to address to successfully achieve a sense of social cohesion and offers clues as the how it can be
achieved.

22

Nicola Dempsey, "Does quality of the built environment affect social cohesion?," Urban Design and Planning, January 2008, page 107.
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2.4

ARCHITECTURE AND SOCIETY (NEW URBANISM)

Firstly, for any socially focussed architectural solution, one must take into account the heavily debated field of New Urbanism. The trend or ethos goes by
23
other names, including Transit-Oriented Design, Neo-Traditional Design, and Traditional Neighbourhood Development . There is little doubt across the
spectrum of opinions, arguments and counter-arguments, that the built environment has an effect on the health and well-being of communities and the
24
individuals that make them up . The main arguments for the trend would be from historian John Archer among others, where he states that architecture helps
to structure human behaviour and that the more we understand these processes, the better architecture can serve human needs accordingly25.
However, New Urbanism has been heavily criticized for prioritizing “physical structures over the people that use them” and that “good design cannot cure a
26
sick society” by the likes of sociologist Herbert Gans, Eric Monkonnen and Jill Grant which claims that architecture is unable to solve problems such as
poverty, mental illness or marital discord through better design. It is as if there is an over-emphasis on the deterministic power or effect of the built
environment or spatial designs on people, communities and their social interactions within. Or as Jill Grant puts it “the spatial element is given our attention,
27
the social is implied” .
A good counter-argument by Charles Bohl which goes to say that the issue is not one of “spatial determinism” but more accurately what he calls
28
“environmental affordance”, this proposes that design can shape spaces to afford opportunities for positive social activities . This means that spatial design is
not meant to determine how the user interacts specifically within said space, but merely creates opportunities where users can interact positively with one
another in a social context. Additionally, “unless we discard all prospects of exercising agency over the structural forces that shape our communities we live
and vote in, we have an obligation to do so in an informed way”. New Urbanism is far from perfected in a world that is changing continuously in terms of
societal and cultural norms; it is still evolving and improving upon its many iterations/revisions over the decades.

23

Robert Steuteville, "About New Urbanism," New Urban News, July 25, 2002, page 2, http://newurbannetwork.com/about-new-urbanism.
Howard Gillette Jr, Civitas by Design (Philadelphia: University of Pennsylvania Press, 2010), page 160.
25
Gillette Jr, Civitas by Design, page 161.
26
Gillette Jr, Civitas by Design, page 160.
27
Jill Grant, Planning the Good Community (New York: Routledge, 2006), page 24.
28
Gillette Jr, Civitas by Design, page 161.
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Figure 7: Typical city layout from Rural (left) to Urban Core (Right)
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The previous diagram shows a transition from Natural areas which are high in privacy but low in public interaction, to the Urban Core areas that tend to be
high in public interaction but low in privacy. An ideal site should have a healthy medium or a healthy mix of both aspects, which points towards more Suburban
Areas bordering on General Urban locations so long as there is some form of public collection point or a social “hub” of some form nearby, a suburban mall has
been described by Howard Gillete Jr as such an amenity by saying “the suburban shopping centre reached a new level of achievement, both diversifying the
range of its services and attracting clients on such a regular basis as to approach the level of community ritual”29. New Urbanism is focused on limiting vehicles
30
in favour of walking/foot traffic to help facilitate and create stronger urban identities , or sense of community. Jill Grant describes a good community as “one
which, by providing its members with a wide variety of opportunities for significant activity, encourages their growth, and the development of whatever
31
potentials they possess” .
32

Suffice to say that New Urbanism is subject to ongoing changes and improvements and that despite the arguments against it, it is hard to contest that the
built environment does have some effect on human interaction (even though it is more noticeable when this effect is negative due to our brain’s negativity
33
bias ). Yet the focus should not be on how architecture determines the way people specifically must act, but more accurately architecture provides a space in
which positive social activities can happen, architecture and spatial design become more of an affordance or catalyst for social interaction.
A valuable resource in this field is a book called “Pocket Neighborhoods” by Ross Chapin. Chapin describes pocket neighbourhoods as a cohesive cluster of
34
homes gathered around some form of common ground within a larger surrounding neighbourhood . Ideally these cluster communities have 12 to 14
households as Chapin claims that fewer than 4 results in a lost sense of collective identity, diversity and activity, while more than 14 begins to result in an
increase in anonymity. This is an echo of the writings of Christopher Alexander in “A Pattern Language” which states that 8 to 12 houses around common land
35
is ideal .
36

Since cars and phone communication has all but disbanded the concept of the walk circle community (a community based upon the range of walkability), any
proposed solution should aim to mitigate or negate vehicular traffic completely.

29

Gillette Jr, Civitas by Design, page 80.
Grant, Planning the Good Community, page 3.
31
Grant, Planning the Good Community, page 23.
32
Gillette Jr, Civitas by Design, page 166.
33
Hara Estroff Marano, "Our Brain's Negative Bias," Psychology Today, last modified June 9, 2016, https://www.psychologytoday.com/us/articles/200306/our-brains-negativebias.
34
Ross Chapin, Pocket Neighborhoods (Newton: The Taunton Press, 2011), page 8.
35
Christopher Alexander, A Pattern Language (Oxford University Press, 1977), page 202.
36
Chapin, Pocket Neighbourhoods, page 15.
30
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Figure 8:: Hofjes, social housing built by rich merchants for poorer families

Figure 9: Use of internal courtyards as communal focal points
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Furthermore, Chapin identifies the importance of maintaining a clear hierarchy of spaces to achieve smooth transition from Public spaces to Private spaces,
37
measured not so much by the distance but by the visual and acoustic separation that allows personal space to be created and m
maintained
aintained .

Figure 10: Public to Private transition
38

Chapin sums up what he thinks are essential for designing or creating communities , which are as follows:
1.
2.
3.
4.
5.
6.
7.

Connection and Contribution:
Cottage Scale:
Individuality:
Corralling the car:
Layering from Public to Private:
Eye on the Commons:
Nested Houses:

The pocket neighbourhood is part of the larger context and also gives detail to that context
Keeping in mind local and surrounding density
Each cottage or unit having some unique aspect to it
Maintaining foot traffic priority over vehicle traffic
Smooth transition with implied or deliberate separations of public and personal spaces
Passive surveillance and increased neighbourly network
Houses arranged in a “spooning” arrangement
arrangement giving privacy and outdoor space

It must be stated that beyond of the macro planning and architectural discourse associated with New Urbanism, any public or community spaces created will
need to be designed positively to inspire and uplift the SCI
CI occupants and to incite social interaction with the greater public
public.
37
38

Chapin, Pocket Neighbourhoods, page 80.
Chapin, Pocket Neighbourhoods, page 65.
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Austrian architect and urban theorist Camillo Sitte had set out to understand perception and attention in architecture, leading him to differentiate passive
attention from conscious or voluntary attention. He found that passive attention (or lack of attention) takes place in areas of the city where habitual and
practical activities take place. On the other hand, he concludes with the same logic that conscious or voluntary attention takes place in public areas, plazas and
thoroughfares. Sitte’s qualms with how urban spaces are designed and developed at the time boiled down to a two dimensional, replicated and practical
focused planning system which sacrificed opportunities for creating artistic and picturesque urban environments and that such spaces are not simply
sociological or aesthetic in nature but also psychological.
He concludes his investigations by identifying that there are 4 main aspects to designing positive urban spaces, they are:
-

Three dimensionality

-

Continuity

-

Sense of enclosure

-

Syntax (which he describes as “unity within diversity, relationship of parts with each other and with the whole” ) which he considered
40
indispensable to the creation of pleasant urban and communal spaces .

39

These two aspects (New Urbanist theories and positive urban spaces) working in unison should yield a more impactful, effective and cohesive result.
Understanding New Urbanism will help the design in a more master planning and large scale perspective. It provides insight and helps to understand that
architectural design intentions will not dictate how people interact, but merely provides opportunities for them to interact positively and safely. This in hand
with Sitte’s principles of designing positive urban spaces can further insure positive interaction and reactions from the communal areas in the design.

39
40

Wagner and Cepl, Images of the Body in Architecture, page 172.
Wagner and Cepl, Images of the Body in Architecture, page 178.
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3.0 PRECEDENT STUDY
3.1

INTERNATIONAL PRECEDENTS

It must be made clear that due to the specificity of the typology proposed here, there exists very little in terms of exact precedents, and those that do existing
are extremely difficult to find. Therefore one must search laterally in order locate useful aspects from other projects of similar nature.

3.1.1

“Het Dorp” (The Village) in Arnhem, Netherlands by Architect firm DoepleStrijkers

The closest project thus far is a Dutch rehabilitation and accommodation renovation of an existing facility located in Arnhem called “Het Dorp” which
41
translates to “The Village” . The original facility was built in 1966 and officially opened in 1970, it housed up to 405 residents and included additional facilities
or amenities such as a gas station, a cafe, shopping centre, sports hall and more. Originally initiated by Dr. Klapwijk it was aimed at the emancipation of
disabled people, allowing them a place to live and develop independence.

FEEDBACK FROM CURRENT RESIDENTS OF HET DORP:
Although the conceptual idea behind the original facility is done with the best intentions where people in wheelchairs are given a created environment
removed from the cognitive exhausting cities of Holland, the original facility was designed (unintentionally perhaps) with what a number of shortfalls that were
identified in the redesign consultation process by the current inhabitants. A number of current residents raised concerns with the long, dark, narrow corridors
that were undesirable for the occupants, which were often littered with hoists and other medical equipment that acted as a constant reminder of their
42
dependence . There were more complaints of dark and drafty areas as well as a keen desire to do more themselves and to be able to take control of their
environments, even simple things like opening windows themselves instead of relying on nurse aids.
Many of the current residents expressed a wish to have both a communal garden area to meet others, but equally important was a smaller secluded garden
for themselves and their guests which gave them some much needed privacy and contemplation space.
This will be an important aspect for the design to follow within this thesis, the choice between communal interaction and solace.

41
42

Siza, "Renovation The Village," accessed May 12, 2019, https://www.siza.nl/hetdorpvernieuwt.
DoepleStrijkers and SIZA, Het Dorp Arnhem Design Presentation, (Rijksoverheid, 2016), page 16.
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Unfortunately despite the location amongst beautiful greenery, most of the surrounding forest is completely inaccessible to wheelchairs. There is a big desire
to be one with nature. More importantly the current wheelchair community here has expressed concerns of stigmatism due to their segregated facility and
location, a public interface is of utmost importance and has been expressed to the architects as a must have for the proposed design. The existing facility has
attempted to do this via a post office and petrol station to persuade locals in the surrounding areas to use this facility but with the onset of online
communication and the fact that Holland tends to favour bicycles over cars, this attempt at social reintegration via public services was met with failure.

Figure 11: The original "Het Dorp"
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Figure 12: Original "Het Dorp" concept and proposed concept

The new proposal has been designed by a Dutch architectural firm called DoepelStrijkers located in Rotterdam and is meant to include new facilities such as:
-

Research Centre to allow research, innovation and development of tools to enable people with disabilities. Educational institutions have the
option to interact with the residents for such developments which provides a positive public threshold aimed at beneficial cooperation.

-

Each floor has both an indoor and an outdoor common area.

-

Every apartment has automation technology to allow residents more control of their environment via phones or tablets.

-

Recycled materials for added sustainability and lower embodied energy cost

-

The proposed design is more compact and allows more nature around the buildings than the original concept which is in line with biophyllic
theories for rest and rehabilitation

-

The built forms are a mix of large masses as well as radial cluster formations with internal courtyard amenities.

-

The clusters have buildings open to first home buyers and other families from the community to help create diversity and reintegration

27

Prior to design, the architects undertook extensive interviews with the current facility residents to identify what failed in the original design and what ideally
could be improved. This hands on and compassionate approach is excellent and has yielded very useful and specific amenities and ideas for the new design.
There was an immense need from the residents to do more themselves, to take more control of their built environment which would aid them in self
43
actualization and independence as mentioned earlier.
The architects undertook some initial research to understand the process from injury to community reintegration of people with spinal injuries, with attempts
not to generalise. In doing so they developed a system to help identify an individual’s specific needs.

Figure 13: Assessment diagram

Figure 14: Different for every patient

43

DoepleStrijkers and SIZA, "Het Dorp Presentation", page 10.
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These diagrams help show the 5 phases of recovery for different SCI individuals:
1.
2.
3.
4.
5.

Shock, management and control: initially coming to terms with the immense change immediately after surgery
Expectations and improvement: dealing with life change and setting goals for recovery
Acceptance: dealing with any psychological issues, depression, grief, etc.
Learning: learning to live in the new condition, relearning how to do things and aiming for independence
Application: putting into practice what has been learnt and getting ready to face society

The diagrams also highlight the transition from private to groups to communal and eventually back to the public. This is an eased transition for the sake of the
patient which unfortunately seems to be greatly ignored or overlooked here in New Zealand spinal units, or at least it is addressed but not to this degree of
specificity per patient. The main heading of the diagram in the architect’s documents notes “the more you do, the larger your circle/world” which is accurate
and identifies the importance of self motivation for this process. One of the following diagrams shows that a portion of the houses are to be sold to able
bodied people to invite the public and give opportunities to interact and integrate with the wheelchair inhabitants.
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Figure 15: Clustered housing concept and break up

Figure 16: Architect's sketches of communal outdoor areas
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The proposed main building will house the surgery wards, physiotherapy, immediate or emergency wards for patients, café for public interface, a terrace at
every level and an innovation/technology hub where developments on wheelchair and enabling technology can be undertaken and tested. Due to feedback on
the current dark and long hallways, the architects have strived to incorporate passive solar gain and solar access to as much of the building as possible. As it is
located in the Netherlands, it must be mentioned that the South side is sunnier there as opposed to New Zealand where North is key for passive solar gain. The
corridors are designed to have storage areas concealed within the walls for storage of equipment in an aim to negate the existing frustrations of being
reminded of their dependence on these machines during their movements throughout the facility.
A large central communal areas has been designed to maximize solar gain to internal mezzanines and hallways, additionally it acts as a spatial link between all
floors allowing people to interact vertically if they choose. This is based keenly on the feedback for the current communal space being far too dark, lacking
sunlight which makes it undesirable to dwell and meet in. Since the terraces are facing south (Northern Hemisphere) for the direct sunlight, that leaves the
large mezzanine facing north which gives more ambient light instead of direct light.
The form of the building has taken shape from the need to have terraced outdoor spaces on every level, allowing residents access to fresh air and sunlight. The
staff are also been encouraged to dress casually so that the vibe of the facility is more friendly and less detrimental to the cognitive exhaustion and anxiety of
their patients.
It is great to see the incorporation of large outdoor terraces on each level as it mitigates the alienating effects identified in A Pattern Language where it
describes that at heights above 4 storeys, people become removed from the ground plane and its surrounding context, giving rise to increased alienation and
weakening social and communal ties in the process as people tend to stay confined in their living quarters at such heights44.
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Christopher Alexander, A Pattern Language (Oxford University Press, 1977), page 96.
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Figure 17: Main Building external renders
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Figure 18: Main building internal renders

Figure 19: Terraced outdoor spaces
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Critical analysis
Though Het Dorp shares a very similar programme and clientele, it focuses on immersing the facility in a forest-like biophyllic setting which raises issues of
effective passive surveillance and safety for residents. Instead it will require extra security measures, guard patrols, security cameras or other tools to achieve
safety and security for its residents at night due to the sprawled nature of the new facility master plan. Also the contrast of greenery against dense urban
fabric may work well in the Netherlands where green space is scarce due to a large population and a high density approach of their cities, in New Zealand the
contrast would not be so effective as there is ample nature and parks especially in Christchurch which was designed to the Garden City principles of New
45
Urbanism .
The next issue that is immediately obvious is its removal from the public realm, it seems to have been located in a fairly remote setting where the only public
threshold or interaction is when students use the innovation hub, when medical teams tend to residents or when family decide to visit the facility. This defeats
the purpose of social reintegration and instead it seems to isolate and remove the SCI community even more from the greater society. Although they are
surrounded by their peers who are in a similar condition, the removal from the public realm can perhaps only worsen their social reintegration.
Lastly, the communal building is visually different to the domestic buildings, which effectively serves to make the communal building stand out clearly but it
makes the entire development incoherent when domestic buildings are juxtaposed by a hulking commercial style building.
However, there is intent of having non injured people live among the SCI community for variety, diversity and exposure is fantastic and may well serve to
mitigate this issue if somehow good neighbours can be identified. A study of SCI people in France by Isabelle Ville et al describes a strained relationship
between universalism and particularism in the case of SCI or any other minority, the universalist approach is to normalise, ignoring disability and integrating
46
with normal life whereas the particularist approach is to differentiate disabled people by grouping them together and removing them from the public realm.
Het Dorp seems to try and alleviate or negate this effect by incorporating housing available for the general public to buy or rent, but the success of this waits to
be seen.
Finally it is indeed commendable to see the rejection of typical medical architectural forms of the original Het Dorp facility for a more dynamic and
contemporary architectural approach.
The programmatic nature of this facility in Arnhem will greatly inform a proposed design for New Zealand by means of identifying the needs of people in
wheelchairs, giving solutions for home automation, providing a system by which each patient can be assessed without generalising them, offering insight into
one way of creating social reintegration by allowing the public to buy a certain percentage of the housing and showing a need for a design that does not look
and act as a stereotypical medical building.
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Ben Schrader, s.v. "City Planning," in Te Ara Encyclopedia of New Zealand (2010), accessed May 18, 2019, https://teara.govt.nz/en/city-planning/page-2.
Isabelle Ville et al., "Disability and a sense of community belonging," Social Science and Medicine 56 (2003)
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3.1.2 Basel Rehabilitation Facility in Switzerland by Herzog and De Meuron
This rehabilitation centre for spinal and brain injuries in Basel, Switzerland have been designed to avoid looking like a generic hospital by doing away with the
sterile, maze-like, commercial aesthetic and embracing a more traditional, timber, domestic aesthetic to its facade. This rehab centre is aimed at individuals
who spend up to 18 months immediately after a spinal accident in order to stabilise their condition before returning home (albeit optimistic to assume that 18
months is all it takes to come to terms with their new condition), the aim of keeping them in rehabilitation for more than 3 months is admirable.
Due to the elongated stay time, the architects set about designing to building to resemble a small town with its own streets, plazas, gardens and public
facilities as well as more secluded residential rooms.
It is a horizontally orientated building with 2 floor levels. It separates each floor programmatically where the Ground Floor hosts rehabilitation and medical
rooms while the Upper Floor is used for more private and residential areas for the residents. The focus on the indoor – outdoor connection was a priority for
the design by the creation and linking of external paths to the internal courtyards. There are spaces where patients can retreat into self focused solitude or if
they choose, enjoy the company of others in one of the many communal areas. However it is strange that despite the focus for quality internal environments,
the built form inevitably becomes a plain rectilinear shape that seems to be dictated more by the site boundaries than the internal spaces. It does not seem
organic in its overall form but ends up seeming more mechanical instead.
Materiality consists mainly of various timber to create a garden like architecture, with long horizontal privacy screens linked by an architectural tectonic of
47
plexiglass spheres that is echoed by the plexiglass “bubbles” that act as skylights to each room .
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Herzog & de Meuron, "165 REHAB BASEL, HERZOG & DE MEURON” last modified 2002, https://www.herzogdemeuron.com/index/projects/complete-works/151-175/165rehab-centre-for-spinal-cord-and-brain-injuries.html.
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Figure 20: Basel Rehab Aerial

Figure 21: Horizontal orientation
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Figure 22: Basel Rehab Centre Floor Plan
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Critical analysis
The Basel Rehabilitation centre designed by Herzog & de Meuron have successfully avoided being another sterile, cold, white, maze-like medical facility that is
48
all too common and easily replicated in the Health sector . This gives the facility a friendlier and less imposing aesthetic and atmosphere. The use of more
than one internal courtyard gives patients a choice of spaces to occupy and congregate which is a big benefit to avoid too much repetition of routine for the
residents and visitors alike.
Similar to the previous precedent, the inclusion of biophyllic environments seems important here also. The use of a double storey, inaccessible area where
water reflects infinity above invites a great place for contemplation and self reflection.
The multiple internal courtyards orientation seems an obvious choice as long as there is a path for public interaction included as it has been done in this
precedent by using early consideration of movement paths to create democratic spaces.
The downside here however is that it is a medical facility which does not quite fit the proposed programme here, as the proposal aims for more of a social and
reintegration process instead of a simply physical rehabilitation facility. However, successful aspects of this design can be implemented in the proposed design
to create similar opportunities for positive social interaction to occur.
This exemplar shows successful implementation of interior courtyards and a humble materiality while still within a two storey limit; however it is not aimed at
dealing with any issues of social isolation or social cohesion.
Furthermore it seems to completely focus on a simplified built form with the internal spaces retrospectively adjusted to suit. What could have been a warm,
inviting and homely spatial experience is replaced with double height vertical spaces that only emphasize a wheelchair user’s lack of verticality, or their
diminished height. The use of vertical timber elements in the internal courtyards seems very counter intuitive and though the height is only 2 storeys, at a
wheelchair height (approx 1200mm) the effects of vertical spaces are greatly amplified.

It is important at this point to reiterate that the proposed design in this thesis is not a medical rehabilitation facility, but it is a social accommodation for SCI
patients to provide an easier transition back to the community AFTER medical rehabilitation is complete to avoid issues of social isolation and foster a more
socially cohesive environment which helps with community reintegration. However this design does greatly inform a creative and effective way of incorporating
internal courtyards into the building which has resulted in each one having a diverse atmosphere, this will be an important reference for the design to come.
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Herzog & de Meuron, "Rehab Basel."

38

3.1.3

Barcelona Pavilion by Mies van der Rohe

Though this is perhaps a commonly used exemplar, for this project the most substantial aspect about it is the garden area. The use of water and walls to
create a serene atmosphere will serve as an excellent precedent.
Originally built in an international exposition in 1929, in was intended to act as the representation of the German section of the exposition, meant to host King
Alphonso XIII and the German officials during the exposition inauguration. Despite initial intent of housing art and sculpture, the pavilion became a place of
escape and tranquillity from the rest of the exposition. The plan below shows the spatial organisation of the building in relation to two reflecting pools of
water. The original building was of course demolished in 1930, and rebuilt through photographs in 1983.
Situated near the National Art Museum of Catalonia and Montjuic, the pavilion is tucked away in a secluded corner from the bustling streets of Barcelona itself
and is said to create its own atmospheric and experiential effects which juxtaposes the busy city. Mies forces one to adjust only to the views framed by the
49
building by narrowing the observer’s line of vision as seen below .
By using a low roof that continues to the external space, Mies creates a blurred transition of interior and exterior. The use of water reflects light inside the
building as well as illuminates the marble and travertine pavers around it. The larger, shallow pool of water is said to compliment the volume as it stretches
50
across the rest of the plinth and “its elegance and sleek lines establish a place of solitude and reflection” .

Critical analysis
This precedent identifies the use of water to create a specific atmosphere and experience of rest, reflection and solitude which creates a beautiful respite
from the busy nature of the nearby city. It shows the use of low, narrow spaces that frames and directs an observer’s view. The smaller pool being surrounded
by walls creates a sense of safety, solace and vertical infinity via the reflections of the smaller pool of water.

This provides a masterful example on how to create a space for SCI residents to find solace and self reflection in the proposed design.
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Andrew Kroll, "AD Classics: Barcelona Pavilion / Mies Van Der Rohe," ArchDaily, last modified February 8, 2011, https://www.archdaily.com/109135/ad-classics-barcelona-pavilion-mies-van-derrohe.
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Figure 23: Barcelona Pavilion Plan
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Figure 24: A place of reflection and solitude

Figure 25: Use of water and reflective materiality
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3.1.4 Mount Grace Priory in North Yorkshire, England
This priory belonged to the ancient English monks of the Carthusian Order which was established by chancellor of Rheims n France called Bruno Hartenfaust,
51
dating back to approximately 1084 AD. This was in response to what the state of the churches, which Bruno found to be very corrupted . King Henry II brought
the order to England later in 1117 AD but the Carthusian life was not as desirable as other monastic orders yet it still exists to this day where people live in
conditions similar to medieval times.
The monks would live here, leading a life of extreme solitude to allow self contemplation which they believed would bring them closer to understanding God.
Each monk would live in their own houses known as cells. Despite the strict way nature of their existence, the monks enjoyed a good standard of living. They
focused on solitude and isolation from one another, meeting only for communal dining once a week.
However, the main use of this precedent is to show how the spaces were arranged to achieve a transition from public space, to communal areas, and
eventually to private areas of solitude.
The following diagram shows how the monastery is divided into sections by buildings and walls to achieve specific areas for public interaction, communal
interaction and solitude. Each cell would often be complete with its own walled garden that allowed the monks to grow vegetables or herbs. This physical
activity allows the monks to have purpose during their isolation and contemplation, growing signifies patience, care, knowledge, learning and eventually
rewards of harvesting said vegetables and herbs.
These cells were considered private monasteries and that the cells were the centre or focal point of religious life instead of the normal approach where the
church building is the centre of religious activity. Each person came from various ways of life, uncovered documents and relics have shown that one person was
52
a weaver, other manuscripts shows some were bookbinders, and so on .
This solitude not only allowed the monks to search inwardly in a religious manner, but also to hone existing or new skills. Each cell would have a Study, a
Bedroom combined with a Oratory (chapel), a Living Room, and a Workshop in the attic upstairs. The little Cloister was a space where monks could read and
meditate and the long walkway led to a Latrine on the external wall. The Gardens were enclosed with high walls where the monks would perform physical
activities and grow food, additionally the gardens served as a metaphor for Paradise.
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Critical analysis
This precedent sheds light on a religious order that valued solitude; the architectural spaces were arranged accordingly and could be a valuable precedent to a
proposed design. The main difference here would be that the proposed design is aimed at providing solitude as a choice, understanding that SCI patients will
inevitably need time to grieve and be alone. This also shows a clear movement or smooth transition from public spaces, through to communal areas, to living
quarters and eventually private gardens that will be useful in the proposed design.

Figure 26: Monastery spatial hierarchy
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Figure 27: View of Monastery from outside and internal communal area

Figure 28: View of a dwelling or "Cell"
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Figure 29: View of Cell Living area and stair to attic workshop

Figure 30: Attic Workshop
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Figure 31: Spatial hierarchy in Cell and artist 3D impression
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3.2

NATIONAL PRECEDENTS

Looking locally has identified a niche in the field where there are services in place for people in wheelchairs, but these are often attached to medical facilities
or are more remote services provided to people in wheelchairs via social services, occupational therapist consultants, etc. Primarily the search will focus on
what amenities or services are available to SCI individuals here in Christchurch (as it hosts the main spinal unit in New Zealand) so as not to provide surplus or
redundant services within the proposed design.

3.2.1 Burwood Spinal Unit in Christchurch
Bringing the focus a little closer to home will help identify existing services and facilities available to SCI patients. Currently there are 2 primary spinal units in
New Zealand, one located in Auckland and the other located in Christchurch, each dealing respectively with (but not limited to) people from each surrounding
region.
Unfortunately in stark contrast to Basel Rehabilitation Facility in Switzerland, this facility does resemble the generic sterility and commercial aesthetic of
hospital or medical sector architecture, greatly lacking important aspects of domesticity. The facility is focused on the surgical needs of people suffering spinal
accidents and their immediate rehabilitation for the short term. Post injury, patients can stay up to a maximum of 6 months and have access to teams that
consist of professionals shown in a following diagram.
These patients have the optional of an additional 1 month stay in a “Transitional Rehabilitation (TR)” programme which extends their access to specialists but
only for a maximum of 4 people at a time. In this time (usually 3 weeks post surgery) SCI patients are encouraged to partake in a “Vocational Therapy” program
aimed at helping them reintegrate into society and aid them in career planning. It should be noted that these rehabilitation programs are mainly services
53
rather than a purpose built environment .
The hospital has important amenities for patients such as Library, Cafes, Pool for hydrotherapy, Gyms, Physiotherapy, Medical staff, etc. therefore the
proposal will not need to include or duplicate these amenities as they are within easy travel distance. This strengthens the choice to locate the proposed design
within the Christchurch region, preferably between this facility and the greater urban fabric.
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CDHB, "Spinal Injury," Canterbury DHB, accessed May 19, 2019, https://www.cdhb.health.nz/health-services/spinal-injury/.
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Figure 32: Burwood Hospital Aerial and 3D sketch of built form
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Figure 33: Consultants for SCI residents and a diagram from injury to community
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Figure 34: Communal areas, courtyards and lightwells in Burwood Spinal Hospital
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Critical analysis
The Burwood Spinal Unit provides great amenities for SCI patients in terms of medical attention, physiotherapy, vocational therapy, occupational therapy,
gyms, pools and general advice which is the primary reason of locating the design geographically here in Christchurch. The facility as mentioned is primarily
focused on immediate medical and surgical response with a rushed reintegration process for newly injured SCI patients and their reintegration into society.
The long term repercussions of SCI cannot be so easily dismissed within the allocated 6 to 7 month period before the patients are discharged to their own
homes with a few meetings to monitor them thereafter.
This highlights a lack of an intermediate step to elongate the important transition period as well as soften this transition period for SCI patients to come to
terms with their new lives, limitations and social readjustments.
Secondly, the uninspiring and commercial nature of the architecture leaves much to be desired as newly injured people are thrown into an environment that
is cold, sterile, maze-like and somewhat removed from the general public. Charles Jencks identifies such environments and the cognitive exhaustion and
anxieties it tends to create by saying “...waiting in itself is not so bad – it’s the circumstances in which you have to wait that count. Overhead (sometimes even
neon) lighting, interior spaces with no views out and miserable seating against the walls all contribute to extreme mental and physical enervation. Patients who
54
arrive relatively hopeful soon start to wilt” .

This provides some guidance in the necessity to provide space within the proposed design for these various assistive services to be ideally located in one place.
Secondly it adds to the desire to lessen the commercial nature of the built form in favour of a more domestic aesthetic in order to alleviate anxiety of patients
and residents.
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Charles Jencks and Edwin Heathcote, The Architecture of Hope, Maggies Cancer Caring Centres, (London, Frances Lincoln
Limited, 2010), page 12.

53

54

3.2.2 Christchurch Transitional Cathedral by Shigeru Ban
This design by Shigeru Ban has been proposed to replace a damaged Neo-Gothic Anglican cathedral (built in 1864) that had been damaged by the Christchurch
55
Earthquakes. Locally it has been considered a symbolic piece of architecture that represents transition and renewal . The cathedral is a simplistic A-framed
structure and its architectural tectonic is predominantly one of cardboard, stained glass and polycarbonate roofing. The cardboard tube’s simplicity is simply
surface deep as it is polyurethane coated for water proofing and coated with clear flame retardant as well as held in place by thick laminated timber within.
The polycarbonate roofing achieves optimal amounts of natural light from above and from the sides of the building, giving the interior an almost heavenly and
uplifting atmosphere. This was in stark contrast to the grim surroundings at the time of design and construction, where notes and photographs of the
56
earthquake victims still fluttered in the wind attached to nearby fences .
This uplifting and positive effect is a useful local exemplar to replicate in the proposed design to follow in this document, the stained glass also gives a colourful
aesthetic to the building while still relating to the stained glass windows of ancient religious buildings of the western world.

Critical analysis
This precedent successfully uses light from above to incite a specific atmosphere. It is a building that Christchurch residents are proud of and identify with
regardless of physical limitations or background, a place symbolic of equality. The high ceiling height gives the light from above an added effect that is used in
many cathedrals to uplift and inspire the users of these spaces. This effect is written in “A Pattern Language” describing how humans navigate and dwell in
57
areas or pools of light and prefer warmer light instead of the cold nature of pure blue sky . The use of polycarbonate here softens the direct light from
outside, coupled with the cardboard aesthetic will reflect a much warmer light to the people dwelling within.
These features at the atmosphere it creates can be used to inspire the communal or collective indoor spaces in the proposed design to follow.
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4.0 SITE CRITERIA, SELECTION AND ANALYSIS
4.1

SITE CRITERIA

The main aim of this design typology is to negate or mitigate social isolation in SCI individuals, thus site location plays an important role and is likely to have
the largest impact on any attempts at social reintegration. However, one must be cognizant that a dense urban setting would not be ideal due to mental
58
exhaustion/fatigue , noise pollution and possible motor vehicle accident related trauma. A suburban surrounding context seems more ideal as it maintains a
finer balance between interaction and privacy.
Secondly, making use of local medical amenities will be beneficial to minimise any need for internal surgery and medical rooms and services within the facility
itself. Local spinal units contain valuable surgical equipment and expertise, physiotherapy services, general medical practitioners, occupational therapists,
59
psychological services, vocational therapists and more . Taking advantage of such pre-existing amenities will not only lessen the burden on the proposed
design but also retain the purity of it as a social reintegration facility rather than a medical typological building.
Third, since the location within a city centre itself is determined to not be ideal, then an alternative social hub must existing within a comfortable proximity of
the proposed site where wheelchair users or SCI individuals can comfortably travel to and from without the need for vehicle transport, one would usually call
this “walking distance” but in this case that could be deemed ignorant or discriminatory, perhaps “time distance” would be preferable..
Lastly it would be in the best interest of the occupants to be located near an area of public green space such as a city park to allow residents access to a
natural environment which cognitively rejuvenates and aids with ones rehabilitation, mental fatigue, anxiety, and emotional space to come to terms with their
new state of existence and physical limitations if they so wish for such an break from the built form. Biophyllic environments have been noted and theorised
for their natural healing and restorative effects60. Alternatively this can be provided in the design by way of internal courtyards but ideally a mix of both
designed and natural environment within easy individual travel distance would be best.
So to summarise the ideal site requirements:
-

Located in a Suburban or Medium Density area as defined by the city density diagram above
Must have a social hub near the site for social integration opportunities
Must be located near a green space, park, natural reserve or other form of green space
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Figure 35: Ideal balance of interaction and privacy and choice of Suburban location
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4.2

SITE SELECTION

The proposed site will be geographically located in Christchurch, New Zealand. Although it is not the biggest city in New Zealand, it does have Burwood
Hospital which is one of two main spinal surgery and research centres nationwide.

Secondly based on the architectural literature and research into New Urbanism, the city of Christchurch is otherwise locally known as the “Garden City” which
aligns with the idealistic approaches on the New Urbanism ethos. Whether it was designed solely based on New Urbanist ideologies as of yet cannot be verified
nor would it be of utmost importance, but it is clear that greenery was an important factor in the process which relates to biophyllic theories and their
beneficial effects on human cognitive and emotional well being61. Based on investigations internationally and locally, the usual density of cities shows a clear
spectrum from public to private as well as an opposing spectrum from low social interaction to high, respectively shown in the diagram earlier.
Ideally the site is located at the midpoint of both spectrums for a number of reasons which include but are not limited to:
-

SCI individuals require ample opportunities to socialize
SCI individuals must have the choice of interaction or solitude
Some SCI individuals may be subject to motor vehicle trauma, city centres are too congested and can incite mental fatigue

Next, it is important to use the existing Burwood Spinal Unit facility to the advantage of the intended occupants. Therefore the site should ideally be located
between Burwood Hospital for medical services, and the city centre for public amenities and events.
One aspect which is of importance is the location of a nearby hub for social interaction; a mall in this case provides both personal amenities as well as ample
opportunity for interacting with the general public in a variety of ways.
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Figure 36: NZ Spinal Unit catchments and choice of Christchurch City
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Figure 37: Christchurch site location
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Figure 38: Suburban site micro analysis
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4.3

SITE NATURAL FACTORS

Figure 39: Sun Path Diagram

With North being a clear golf course area, the site gets ample amounts of natural light especially in the winter months. The only major shading occurs around
5pm in winter when the sun becomes so low that the North West residential buildings start to cast long shadows across the site.
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Figure 40: Wind Conditions

The site is very well sheltered from the prevailing Easterly winds and the cold Southerly winds while remaining relatively open to the warmer North Westerly
winds. Christchurch requires double glazing and medium insulation (R3.6 in ceilings, R1.8 in floors and R2.4 in walls) due to its cold winters.
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Figure 41: Movement Paths

The site is located directly opposite of The Palms Mall here in Shirley and acts as a locational conduit between residential buildings to the East and the mall
itself. This brings a good opportunity for a new shortcut or movement path directly through the site during the day. This will be limited to foot traffic and can
bring much needed public interaction to the occupants which will further familiarise them to dealing with the greater public.
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4.4

SUN STUDIES

Winter Solstice June 22 at 9am: very minor shading on the proposed site, mainly from existing trees to the North East.

Winter Solstice June 22 at 12pm: Less shading from the trees to the North as the sun rises in altitude.
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Winter Solstice June 22 at 3pm: Again, only minor shading from existing trees. Residential buildings across the road are far enough to avoid any major shading
on the site until 5pm.
To maintain the sunlight, the proposed built form should be lower on the North side and higher on the South side if need be, paying attention not to
overshadow the neighbours to the South.
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4.5

CONTEXTUAL HEIGHT OBSERVATIONS

Majority of the surrounding context consists of single storey residential buildings. The elderly rest home to the South is 2 storey and the adjacent mall is also 2
storey. Built form heights around the area range from approximately 5m to 15m, therefore any proposal above 15m may stand out too much compared to the
residential buildings in the area.
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4.6

NEARBY SOCIAL HUB

Figure 42: The Palms shopping complex

As stated earlier, it is crucial that a social hub exists near the site, ideally within a short enough distance to be able to wheel there and back. The Palms Mall in
Shirley, Christchurch provides such an opportunity. These social hubs act as destinations for SCI people to slowly integrate back into society and simultaneously
provides amenities such as shopping, groceries and entertainment areas such as food courts, bars, gym and cinema. Christopher Alexander in “A Pattern
62
Language” refers to such an establishment as a “Market of many shops” , emphasizing on the importance of variety in such an establishment to allow better
human contact.
Shown below is a map highlighting the areas within the mall that provides:
-
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Food, food related shops and restaurants
Services such as phone companies and electronic shops
Retail outlets
Banks, Post offices and other utilitarian services
WC

Alexander, A Pattern Language, page 247.
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Figure 43: Palms Mall amenities
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4.7

CONCLUSIONS FROM SITE ANALYSIS

To summarise, the site is to be located in the suburban area of Shirley, directly to the East of The Palms Mall. To the North of the proposed site is a golf course
which provides natural green views and little to no shading due to lack of structures in that direction, save for a few large trees.
Prevailing winds are from the East but the site is relatively sheltered by the surrounding neighbourhood. Warm winds come from the North West, which is semi
sheltered by surrounding built form but relatively open from the golf course to the North. The surrounding context consists of 1 to 2 storey residential houses
and a 2 storey Rest Home to the South. The Palms Mall is the highest built form nearby but lies to the West which will only affect late sunset mainly in the
summer.
The location of the site between residential areas and the mall presents a good opportunity for a new movement path directly to the mall which will bring local
foot traffic and interaction opportunities with the public. As a safety measure this can be gated and closed at night.
There are 2 large parks to the East and schools to the South West. A major public transport line lies directly to the South of the rest home and Christchurch
buses have the ability to kneel but can only take 2 to 4 wheelchairs at a time, there for it is preferred that the SCI facility has its own transport capabilities.
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5.0 DAY IN A WHEELCHAIR EXPERIENCE
To fully understand a fraction of what life in a wheelchair is like, an experiment was undertaken during this thesis where one would spend a day in a
wheelchair and set out to traverse The Palms Mall.
Suffice to say, the experience was an eye opening one that revealed several issues faced by SCI on a daily basis. Initially it was aimed at observing the different
spatial experiences in a wheelchair as opposed to standing and moving through the spaces upright.
Below is a visual and diagrammatic representation of several observations made that first day in the wheelchair (which was only reconfirmed with a second
day in the wheelchair) :

Figure 44: Going up steep ramps too quickly can result in falling backwards

Figure 45: Roughly just above benchtop height
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Figure 46: Automatic doors are invaluable

Figure 47: Sloped pavement strains one arm

Figure 48: Eye level inequality leads to sense of inferiority due to human height bias
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This eye level observation hit hard, it was a grim realization that in the wheelchair, one is at a child’s height and therefore one was being talked down to by
people that were upright, whether this was intentional or not, the effect was the same, the wheelchair user is left with a haunting sense of inferiority!! Human
63
psychology shows that often there is an association of human height with power, success and leadership , therefore the opposite (similar to Napoleon
complexes) can result in feelings of weakness.
This will be an important aspect to include in the design.

Figure 49: Under table space for legs ideally 300-400mm deep

Figure 50: SCI experience vertical spatial qualities more profoundly due to their decreased height
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Jason Freeman and Daniel Freeman, "The Height of Confidence (and a Little Paranoia)," The Guardian, last modified July 9, 2018,
https://www.theguardian.com/science/blog/2014/jan/29/height-confidence-paranoia-experiment.
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Figure 51: SCI have to assess and THEN navigate a space, furniture can create obstacles

Figure 52: Concealed and in built furniture would be ideal
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The wheelchair experiment revealed that a person in a wheelchair first has to assess a space, such as a café, and then make a decision whether they could
maneuver through it or whether they had to go around. This became very frustrating and therefore it would be extremely practical and desirable if the
designed spaces could incorporate a feature where unused furniture could be stored and hidden, or in-built joinery and furniture that can be folded, pushed or
pulled in and out of sight. This would free up space for movement through it.

Figure 53: Over bridges felt more secure due to similarity in height

Figure 54: Compression and release of vertical space seems more effective
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Figure 55: Store layouts often do not have a direct path to changing rooms

Typical store layouts did not have direct, unobstructed paths to changing rooms which although slightly inconvenient, did create a more interesting journey
through the store racks.
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Figure 56: Natural light from above had a very uplifting quality

The mall corridors incorporated direct natural light from above using glazed ceilings which created a positive, uplifting and almost church-like spatial effect.
64
This can be successfully replicated in the design to create a positive reaction to space .

Figure 57: Shelves can be frustrating; perhaps a rotating version would be better
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Tala Hadhrawi, "Psychology of Architecture," LinkedIn SlideShare, last modified November 12, 2017, https://www.slideshare.net/TalaHadhrawi/psychology-of-architecture81917016.
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Figure 58: Facing the public was easier when not alone

Although this seems like common sense, it has indeed easier to face the public when a companion that was also in a wheelchair joined the experiment, having
someone to interact with is definitely better.

Figure 59: ATMs prove difficult in a wheelchair; perhaps designing things with adjustable heights can negate this issue

Since each person in a wheelchair can vary in terms of height and reach, perhaps the heights of tables and other surfaces are best if they are adjustable to suit
the user.

This sums up the main observations that were made during the days spent in a wheelchair. The most notable of these are the:
-

Eye Level Equalization to restore a sense of dignity and give empowerment
Clearing Clutter in a room to allow easier movement through
Light from above that uplifts and motivates
Strength in numbers that make facing the public easier
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6.0 DESIGN PROCESS AND DEVELOPMENT
6.1

OCCUPANT LOAD

Firstly, the occupant load must be determined to provide a better idea of the required number of units; this will give a better idea of the size of the proposed
design. For occupant load calculation used, refer to Appendix A
-

This indicates an approximate SCI population in Christchurch of about 168 people
Since it would be wrong to assume all of these SCI individuals would require the facility, the worst case scenario would be that 2/3 of the local SCI
population would already be used to their current rhythm of life, leaving only 1/3 requiring such a facility which equates to a further reduced
occupant load of 58 people.

So, at the very least the modularity of the proposal must accommodate as little as 9 (33% further reduced SCI numbers) to as many as 381 SCI patients, bear in
mind these figures are purely indicative until exact statistics can be obtained.
It must be noted that due to the high occupant demand of a densely populated area such as Auckland, it can be deemed unwise to build in a sprawled manner
without utilizing a multi-storey approach.

6.2

SPATIAL REQUIREMENTS

INTERNAL AMENITIES
Accommodation:
Having established ideal external amenities and site selection, the next focus will be on the internal amenities of the building itself. The very nature of the
proposed facility revolves around a medium to long term stay. Therefore, accommodation that is designed for wheelchair users will be the foremost
programmatic requirement. These accommodation units must also have the ability to cater for visitors that may or may not be confined to a wheelchair. Based
on the social cohesion research, equality has been identified to be a core dimension in achieving a socially cohesive design response, thus every unit must
equally either include or exclude cooking facilities.
In this case, each accommodation unit would ideally be equipped with a small accessible kitchenette for private food and drink preparation and the facility
shall have a larger communal kitchen area that invites occupants to cook and dine together for an opportunity to invite positive social interactions. For variety
and diversity, there will be single room modules, double room modules and triple room module for people that prefer group living over private living.
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Due to the fact that some occupants will have pre-existing immediate family, spouses or children, some of the modules can be designated as visitor’s
accommodation for family and friends that have travelled far to see these occupants/residents. These will be ideally be the 2 or 3 bedroom modules.

Gardens:
Gardens give calming and restorative qualities to a space and therefore should be included in each resident unit designed for SCI individuals. The reason for
such a space is to allow for the residents to have a choice in gathering socially and communally in one of the courtyards or to have a space for solace and quiet
contemplation if they wish to collect their thoughts and process intense emotional and existential internal struggles. The grieving process of people with SCI is
inevitable and must be dealt with eventually; most will prefer to do this in solitude instead of a crowded area.

Courtyards:
As seen in Basel Rehabilitation Facility by Herzog and de Meuron, a variety of safe semi-external environments play key roles in social interaction as well as
way finding in terms of minor landmarks. Ideally each courtyard would have a different overall theme, spatial composition, size, sense of enclosure and
connectivity to provide again a choice and diversity of experience for occupants, visitors and even the general public. Use of water is often seen to give calming
effects and inspires literal and figurative “reflection” for the observer signifying an interaction between user and environment. This reflection effect can also be
utilized in the private gardens much akin to Mies van der Rohe’s Barcelona Pavilion to give a sense of enclosure, safety but vertical infinity as well.

Communal spaces:
Communal spaces will be focused on allowing residents to socially interact with each other, their visitors and perhaps the public in a variety of interior and
exterior settings so as not to be heavily reliant on weather conditions. Such spaces can include but not be limited to communal kitchens, communal dining
areas and communal lounges. These lounges will be ideally placed overlooking the street frontage to give the residents an option to passively observe the
people below on the street from a safe height, similar opportunities for passive observation or surveillance has been utilised in elderly homes as well.
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Consultant rooms:
Since there is a spinal hospital located in the city of Christchurch, it would be redundant to duplicate services already available from this hospital. However, it
would be extremely beneficial to provide offices or rooms where local professionals can assess the residents in terms of medical checkups, psychological
assessments, vocational therapy, occupational therapy, goal setting, re-educational advice, travel and outdoor various activity advice or services. Therefore it
seems that selected office spaces or rooms shall be designated for the more important consultants while other consultants can rotate and share a number of
other office spaces.

Public interface:
Burwood Spinal Hospital has hydrotherapy pools and physiotherapy equipment available for occupants to travel to and use, so there seems little need for
similar amenities to be duplicated in the design, however it could be a positive platform for public and social if a Community Garden was incorporated to allow
neighbours and SCI occupants to interact in a joint effort to grow things which require patience, diligence and team work.
To summarise, the main programmatic requirements in the design are:
-

Accommodation
Gardens
Internal Courtyards
Communal Space (with transportation)
Consultant Rooms
Public Interface
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Figure 60: Bubble Diagram
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6.3

SCI SPATIAL CONSIDERATIONS

People that suffer from SCI or Spinal Cord Impairment find there are many major changes they have to come to terms with when dealing with their new
condition and subsequently, their new physical limitations. In terms of spatial perceptions, people with SCI are now confined to a wheelchair, bringing them
down the sitting height which equates to approximately 1m to 1.2m. Some newer electric wheelchairs have the ability to elevate their seated height and even
stand but most manual wheelchairs do not.

This difference in height effects their vertical spatial perceptions, ceilings have literally become higher and therefore no longer in proportion to what they
were used to when upright.
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The differences in spatial experience shown above in comparison to The Vitruvian Man (primarily derived from Leonardo da Vinci’s interpretation of Vitruvius’
writings) diagrams clearly show that wheelchair users have decreased reach, minimal leg movements and greatly reduced vertical dimensions. This leads to the
question of whether or not it is a good idea to shape the space proportionally to respond to their new dimensions, for example a lower ceiling height of 1.8m
or 2.0m may feel spatially more harmonious to people in wheelchairs than the standard 2.4m ceilings.
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Spending a day or two in a wheelchair confirmed the fact that vertical spaces felt more profound and seemed much more intense. However, upon further
consideration, a transitional facility would only ever be a temporary measure for people with SCI. Therefore, when they feel they must move on with life and
leave the facility, they will be thrust back into homes with a standard 2.4m ceiling height, perhaps it is best to allow them to get used to the standard ceiling
heights to allow their transitions back home to be easier, although it is definitely worth considering to return ceiling height proportions in the aim that it can
equalise people in wheelchairs to their upright counterparts.
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6.4

EYE LEVEL DESIGN CONSIDERATION

More striking than the observation of reduced height, was the unexpected observation that in a wheelchair, one is at a child’s height. Adults once considered
equals are now actively talking down to people in wheelchairs. This is definitely not meant in any negative way, but regardless of intent, the resulting feeling of
inferiority and embarrassment is real and hard to deal with, even for just a day.

This is a powerful tool for the proposed design. How can architecture empower people with SCI to feel equal and confident? Perhaps allowing many
opportunities where eye level is equalized or restored can be a start!
Christopher Alexander writes in “A Pattern Language” about raised walkways that return importance to the pedestrian over the vehicle, but since this design
65
removes the presence of cars, the narrative is about returning importance and equality to the wheelchair user over the upright pedestrian .
From raised platforms to introducing a social norm of sitting or bending down when conversing with people in wheelchairs can be utilised to help restore their
sense of self, their self confidence and their quality of life in the long term.
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Alexander, A Pattern Language, page 285.
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6.5

VISUALISING THE RESEARCH

Using sketches and diagrams, the research has been distilled, condensed and compiled below to identify core elements required in the design.
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These sketches show the raw translation or ideas that were a result of the research into social cohesion in the context of people in wheelchairs.
SOCIAL RELATIONS:
The core dimension of social relations involves the pre-existing families and friends (social ties) of the person that has experienced a traumatic spinal injury.
When moving forward with life in a wheelchair, the existing social relations can either strengthen or greatly weaken (even sometimes break) depending on the
stress exerted on those existing social ties. The research aims to direct that stress into a more positive direction by introducing new potential social relations
with like minded people that can relate to what the individual is going through. There is also the potential through vocational rehabilitation to gain new social
relations with co-workers. Once these new social relations can be established positively, moving and reintegration back into the public realm should no longer
be as daunting as previously thought.
IDENTIFICATION:
Beyond the stigmatization and labelling of SCI survivors as “disabled”, the survivors must come to terms with their new situation. They must, in a manner of
speaking, re-invent themselves. The diagram above shows a journey which involves an inevitable grieving process that all SCI individuals go through. This is an
important step in coming to terms with their new physical situation and MUST be experienced in order to grow and move forward. The solace gardens or
private gardens are essential for this, where SCI individuals can go to be alone, collect their thoughts, process their emotions, cry if need be and then make
plans for moving forward. In this grieving process, it is common sense that people either reach out or withdraw further, and therefore the regular counselling is
important to keep track of their mental state and offer help if need be.
ORIENTATION TO COMMON GOOD/SHARED VALUES:
Values such as independence, increased confidence, better social ties, and social reintegration are values that are shared by all of the SCI survivors.
EQUALITY:
Mentioned earlier is the height and eye level issue. By default, a wheelchair person is looked down upon and talked down to, and though this is not intended
negatively, it can be received negatively and only acts as a harsh reminder of their current social and physical shortcomings. To negate this as much as possible,
the design will aim to have various areas that equalize this height and eye level dynamic, restoring a sense of balance and giving confidence (even if only
subconsciously) to people in wheelchairs.
QUALITY OF LIFE:
The aim of the design proposal and this thesis is to improve the quality of life for people in wheelchairs by offering a cohesive and communal facility, allowing
them to form positive and strong social ties which will aid in reintegration into the greater public. The research confirms that social isolation greatly hinders a
person’s quality of life, therefore better socialisation of said individuals can only improve their subjective quality of life.
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PASSIVE SURVEILLENCE:
The research has shown that social cohesion can greatly benefit from the perceived safety of its occupants. Whether windows overlooking directly overlooking
paths in the built environment are transparent or not, their very existence and well lit spaces tend to hinder any dangerous activity by subconsciously deterring
such activities simply by having the “chance” that they will be seen.
CHOICE:
When it comes to SCI individuals, the traumatic accident has greatly removed a number of possibilities, therefore the future can look extremely bleak, and
understandably so. Choice is a strong element for these people; the Dutch precedent of Het Dorp has shown this in their consultations leading to their design
response of having fully automated housing units. The issue is that even opening curtains can be difficult or even not an option for most of these people, such a
simple thing that is taken for granted by able bodied people. Therefore the design must offer a choice for the occupants, mainly a choice of interaction or
retreat.
The private gardens are to act as a place of escape, of solace where they can collect themselves if feeling too low to face the outside world. The units should
have a choice of removing clutter to free up space as well as the choice to cook alone if they want to. Having multiple modules gives a choice of living alone or
with others. A variety of outdoor areas in the design gives a choice of where to congregate with the other occupants. The nearby mall gives the choice of
integrating with the greater public.
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These further sketches above show the thought process of translating what Camillo Sitte believes is crucial for designing positive urban spaces. Three
dimensionality is a given for internal courtyards, there must be objects in the space such as trees, and seating, small plants, etc. Secondly is continuity which
can be spatial continuity or visual continuity in this case. Third, a sense of enclosure can be achieved in several ways as shown by the sketches ranging from
complete enclosure to implied enclosure. And finally, syntax, which as of yet has not been determined until the design is at a point of fine tuning.
During the enclosure sketch explorations, however, the issue arises in the private gardens where safety and security is required, vertical spatial release is
achieved but the risk of excessive shading and lack of sunlight during the winter becomes apparent. This can be solved in a number of ways ranging from
vertical fins, horizontal louvers, glass blocks, frosted or obscured glazing, perforated metal screens or vegetation to name a few.
SUMMARY:
This section gives an analysis via sketch explorations of the written research and how it has been interpreted in this scenario. This will serve as a valuable
checkpoint to judge or verify that any following design solutions and decisions to ensure it follow the research results as much as practical. It explores visual
interpretations of social cohesion for this design as well as Camillo Sitte’s dimensions for positive urban spaces.
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7.0 CONCEPT DEVELOPMENT
7.1

MODULE LAYOUT DESIGN

Since the proposed design must be able to be placed in various New Zealand (or overseas) cities, modularity is key. It would be wise to consider at least 3 living
scenarios or 3 typologies/modules.
A single bedroom module would be great for temporary or new occupants, or just for people that prefer to be alone.
Double bedroom modules are best for occupants that are in a position where they would like to live with a fellow SCI occupant or a spouse.
Triple bedroom modules are an option for a flatting situation of several SCI occupants or for SCI survivors with spouse and children. Having this variety of living
situations is beneficial for the facility as a whole, allowing various types of interactions and breathing life and normality to what is otherwise an immense life
changing event.
Having the option for spouses and children (temporary or permanently) will help alleviate the pre-mentioned issues of marriages and families greatly impacted
by spinal cord injuries.

For a single bedroom unit, the main idea is self focus or introspection, retreat, grieving and eventually self confidence and a resulting increase in
independence. To clarify, people with SCI face an inevitable grieving process and the only way out is through it. The reason for access to the private garden (or
the place of solace) through the bedroom is that it makes it a more personal space, a place to retreat and focus on themselves, be alone with their thoughts in
a secure area.
The reduction to a kitchenette as opposed to a full kitchen is due to the proposal of communal buildings in the design where there are full kitchens available as
well as communal dining and lounge areas to invite a more cohesive and interactive experience during meal preparation. Kitchenettes will allow up to 2 small
electric or induction cook tops that are safer to use and do not risk gas leak or explosions.
En-suites are to be fully designed to the local New Zealand Standards 4121 which detail specifics for wheelchair spatial design.
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Figure 61: 1 Bed bubble diagram and initial layout

Figure 62: NZS 4121 Section 10 Figure 35
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The double bedroom module is more about shared space; therefore access to the private garden via the lounge makes more sense. Symmetry and equality
dictate here, building upon the same ethos as the single bedroom module.

Figure 63: 2 Bed bubble diagram and initial layout
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The triple bedroom modules can either be sprawled or stacked. For the sake of efficiency and to introduce a double storey height dynamic to the overall
massing, a stacked 2 storey module is proposed. While unorthodox for people in wheelchairs, it has been deemed important to challenge the existing paradigm
that SCI people should be limited to single storey residential dwellings. This will increase the feeling of equality and normality by removing the restriction of
wheelchairs to the ground floor only when dealing with stand alone residential buildings.
For this design, the triple bedroom module is to be a double storey building where the entire lounge area is the elevating platform with automated safety
barriers active depending where the platform is.

Figure 64: 3 Bed bubble diagram and initial layout
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7.2

SOLACE GARDENS

Each unit or accommodation module will have its own private garden. It is to be a place of solitude, rest, and introspection which gives the occupants a much
66
needed respite from time to time. The building creates a shield from the business of the outside world . Each solace garden becomes the occupant’s private
Eden, crafted and customised to suit their individual tastes but all have identical basic elements: paved area in the sun, 1.8m high surrounding walls, thin
surface of water for reflection, plants and an extended part of the roof to give shelter from rain.
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Alexander, A Pattern Language, page 303.
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Sufficient private garden space can be used in a variety of ways to suit each person’s interest, whether it is basketball or painting.

Certain wheelchairs can be tilted and elevated to allow the occupant to sunbathe if they wish to do so.

Portable outdoor furniture further increases the customizability of the private gardens, an important aspect to allow people to place objects on instead of on
their laps. Alternatively planter boxes at appropriate heights allow occupants to grow herbs or flowers as well.
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Through experimenting with various architectural forms for the modules, eventually a coherent architectural language was established from the need to
incorporate a threshold to better separate private indoor space from the communal outdoor spaces.

The module forms have evolved from its base square aesthetic to an angled version, then to a curved version, then to a more contemporary pitched version
before arriving at a more simplified form with a recessed threshold.
The angled version holistically created many sharp corners, the curved version seemed unnecessary and whimsical. The pitched version resembled a more
contemporary residential architecture using fins to create a covered threshold but the fins became a weak element that can easily be removed.
Ultimately a simpler form is less cognitively exhausting, easier to understand and the recessed portion can have a materiality to identify it as a threshold, it has
no weak architectural elements that can be removed and a monopitch roof can be utilized instead of a pitched roof to avoid the village as a whole from
seeming like a camp with pitched tents as shown below.

Figure 65: Architecture by Fran Silvestre
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Figure 66: Module form progression

Figure 67: Pitched roof aesthetic seemed too camp-like
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7.3

RATIONALISED MODULE PLANS

Once the layout has been decided and a preliminary form established from the spatial arrangements, this base form has been re-evaluated against several
alternatives of itself. These alternatives are then placed next to each other and the effect of multiple forms together is further assessed. Through this process,
the recessed threshold and simplified form has chosen from the alternatives. From here the plans are revisited to achieve the desired form without impacting
the practicality and functionality of the spaces in the original layout. The rationalised layouts are shown below:

Figure 68: Updated 1 Bed Module
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Figure 69: Updated 2 Bed Module
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Figure 70: Updated 3 Bed Module
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The storage unit in each module need not be used only for hiding furniture; it may also be used for a variety of hobbies and activities that can be as unique as
each occupant. Below are several possibilities of how an occupant can customise this feature to reflect and express themselves.
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Figure 71: The musician

Figure 72: The athlete
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Figure 73: The ocean lover

Figure 74: The artist
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Figure 75: The photographer

Figure 76: Social gatherings
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7.4

LOUNGE LIFT

This double storey dwelling can be achieved in several ways, first by using an elevator in all 3 bed modules, but this needn’t be a commercial scale mechanical
67
elevator, it can be in the form of single person hydraulic residential accessible elevators such as shown below:
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A second way to do so is to have an elevating platform that literally lifts a room up to the next floor. “Maison a Bordeaux” by OMA (Rem Koolhaus) has
achieved such a platform so the proposal is not impossible at all. Unlike the OMA version shown below, this proposal’s elevating platform will need to
incorporate some form of automatic barrier and safety systems to avoid falling down when the platform is downstairs, getting stuck as the platform rises up or
getting trapped beneath the platform as it descends.

NOTE: although the idea may seem unorthodox and expensive, an approximate calculation can be found in Appendix B which shows that the cost of these
platforms are a fraction of the cost when compared to the development as a whole, so far only 2.2%.
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Vestner, "MAXIS-Compact Enclosed Elevator | Vestner NZ Ltd," Vestner NZ Limited, accessed August 16, 2019, https://www.vestner.co.nz/maxis-compact.php.
Andrew Kroll, "AD Classics: Maison Bordeaux" ArchDaily, last modified January 25, 2011, https://www.archdaily.com/104724/ad-classics-maison-bordeaux-oma.
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Figure 77: Maison a Bordeaux Section

Figure 78: "Maison a Bordeaux" by OMA elevating floor platform
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7.5

SECTIONAL DESIGN

The double storey module inherently presents issues with overlooking and privacy breaches for the neighbouring gardens, but each has been carefully placed
and the windows carefully located to avoid any overlooking but still give passive surveillance elsewhere such as the paths and internal courtyards.
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Figure 79: Views from First Floor not interfering with neighboring gardens

As shown by the previous views, the only thing visible to the occupants of the double storey module is, at best, the water surface of the neighboring unit.
Alternatively if any such privacy breach occurs, obscured glazing can be utilised to negate the effect.

Figure 80: "Obscure Glass, Patterned Glass & Textured Glass by Pilkington,"
Pilkingt
Northfield Glass, accessed September 1, 2019, https://www.northfieldglass.co.uk/obscure
https://www.northfieldglass.co.uk/obscureglass/.

116

Another aspect best designed in section is the planter box heights to ensure SCI occupants can fully utilize them for growing of various plants and vegetables,
both in the solace of their own gardens and in the social setting of the community garden. Shown in the next sketch is an exploration of those heights.
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7.6

MASTERPLAN / MODULE ARRANGEMENT
ANGEMENT

Now that the individual modules have been established, their arrangement must be done thoughtfully to create opportunities for
for interesting
urban/communal spaces.

As shown previously in the research, the homes must give a smooth transition from public space to private space and they should have a private yard, or in
this case a private garden.
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The preferred layouts of the houses in a New Urbanist context is achieved by surround a courtyard to create a shared communal green space; a more rradial
placement of the houses is utlilised. The danger here is that without thoughtful and advised placement of the modules, the te
temptation
mptation for ease and efficiency
will quickly overtake and instead the houses risk being placed in rows as shown in the next few diagrams.
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Row layouts only create negative or movement space between the houses but no real positive spaces or places to dwell. A staggered approach can be used
but the entries to each unit will likely interfere with the dwelling spaces.

The radial placement used in the design will create better opportunities for dwelling spaces which can each be designed in a different way to give variety.

120

New Urbanism research will be utilised here, to reiterate, there are several key elements to designing better social spaces:

1.

Connection and Contribution: The pocket neighbourhood is part of the larger context and also gives detail to that context

Effectively the proposed masterplan should be sympathetic to the surrounding residential area, limiting its built form height to be no higher than a 2 storey
building, reducing shading to neighbours and keeping residential nature of the surrounding context. Further to this, the site analysis has identified an
opportunity to create a direct path from residential areas to the nearby mall, negating the need to walk around and inviting foot traffic from the community.

Figure 81: New footpaths (Green) existing paths (Red)
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2.

Cottage Scale: Keeping in mind local and surrounding density

Again, the surrounding context has been taken into consideration, and the local zoning indicates a medium density approach is both relevant and encouraged.

3.

Individuality: Each cottage or unit having some unique aspect to it

Although each unit will be one of three modules, individuality can be achieved by the various ways the occupants can incorporate their personalities and
hobbies into their living spaces. This personalizing approach can be replicated in each unit’s entry threshold and perhaps in the use of colour transitions for
external finishes.
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4.

Corralling the car: Maintaining foot traffic priority over vehicle traffic

Since some spinal accidents may have been caused by car crash, these occupants may be left with some form of trauma of vehicles. Thus, the village will
prioritise foot and wheelchair movement over vehicles. Although there are no roads within the village that can host ambulance vehicles, there are many access
paths that allow medical teams to enter the premises in the case of an emergency.

Figure 82: No vehicle entry but various entry options for medical teams
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5.

Layering from Public to Private: Smooth transition with implied or deliberate separations of public and personal spaces

The masterplan will be designed to have a clear transition from public spaces to communal spaces, then to internal/home spaces before finally arriving at the
more private spaces which are the private gardens. This spatial hierarchy also shows a smooth transition from heavy social interaction to low or no social
interaction.
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6.

Eye on the Commons: Passive surveillance and increased neighbourly network

The introduction of the two storey modules helps give a “perceived” passive surveillance to the communal spaces. The communal buildings themselves
incorporate a balcony area that overlooks communal spaces as well as communal lounges within that overlook the nearby streets, providing passive
surveillance beyond the village and having a positive impact on the safety of the surrounding area.
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7.

Nested Houses: Houses arranged in a “spooning” arrangement giving privacy and outdoor space

Since these modules are designed in a self contained manner, the private gardens are meant to give a sense of solitude with its walled nature expressing a
more internal focus. The modules can be placed up against each other in various configurations but ultimately do not need to be nested. Modules can,
however, be stepped or recessed from one another to negate a continuous wall line.
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7.7

COMMUNAL BUILDING DESIGN

The SCI residents will need a place that is not their safe haven: not their gardens of solace, not their units and not exposed to the elements in case of bad
weather. They need a place where they can collect and interact together in a sheltered indoor setting, a sort of mini town hall which can form a nucleus for
69
their communal activities . Furthermore, there needs to be an area where the occupants can meet with professional consultants to check up on their mental
state and their reintegration progress. Below is a diagram of the typical consultants that are sent out from the Spinal Hospitals to meet people in other cities,
note that due to the location of Burwood Spinal Unit being in Christchurch, the teams may exclude some of the members below.
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Alexander, A Pattern Language, page 237.
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Communal dining and kitchen facilities will allow the occupants to share a vital part of their day, should they choose to do so. Communal lounges preferably
located above the ground plane to allow residents to safely meet, dwell and look out upon the streetscape, simultaneously giving passive surveillance and
entertainment.
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The resulting figure ground has been angled slightly to reflect the angled recess thresholds to the units. This has been done to achieve a compress and release
effect when entering the internal courtyard,, giving a sense of concealment and discovery to the communal space.
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The angled form from the contextual consideration has been taken into account when rationalising the floor plan. This will later inform design considerations
and development of the form of the building.
In terms of layout, the Ground Floor will consist of communal cooking and dining facilities. It will have a small lounge and 4 rooms to serve as counselling or
meeting rooms. Behind the communal cooking area is a ramp that leads to the Mezzanine Level above. The level above will have communal lounge areas and a
covered balcony. It will also have 4 more meetings rooms accessible via over-bridge inside or through the covered balcony outside. The central void space will
be double height with either polycarbonate or tinted glazing to give ample natural light but keeps the space from being overheated in the summer months.

From the initial massing explorations, it is clear that the communal building mass is singular and large compared to the surrounding buildings, it is quite
commercial in its form which is at odds with the domesticity of the buildings around it. The form needs to be broken up so it is less monolithic, and it needs
some domesticity added to it so that it relates better to the other buildings.
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This variation breaks the single large mass up using an additive architectural language of 4 smaller forms. It is still too square and will require the smaller forms
to exhibit a domestic archetype which allows occupants to relate to it better.

The use of pitched forms reminiscent of typical houses help to break the communal building up into pieces, these pieces are derived from the spaces within,
(from left to right) mainly the mezzanine meeting rooms, the double height main atrium, the upper floor lounge facing the street and the tall, thin ramp that
leads upstairs. Secondly, the materiality of the fences has been continued onto the communal building external wall for a more unified and cohesive effect,
further reducing the mass by expressing the small forms.

132

As a final touch, the two pitched roof forms have the interior recessed in to create only a perimeter shape, this adds a better dynamic of push and pull on that
communal building facade. Overall this method has made the communal building look less like a single mass and more like 4 smaller masses.
A disruptive aesthetic has been created on one of the communal building archetypes using a series of overlapping linear glazing to signify a “shattering” or
“breaking” of the vertical nature of that facade. This is representative of the shattering of the lives of SCI survivors and their quest for renewal or normality
afterwards.
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Sectionally, the idea is to create situations where the person is vertically compressed but shortly afterwards vertically released into a larger volume with large
amounts of natural light from above. The intent is to create a sense of “uplifting” or “freeing”. This happens in a number of places throughout the communal
building: the entrances released into the main double height Dining area, the entry to the rampwell being released into the rampwells double height space that
is also illuminated from above as they “ascend” to the first floor, an area upstairs where the entry is quite low before being released back into the mezzanine
area overlooking the Dining room, the exit onto the communal balcony releasing them to the outside world on the First Floor, and finally the exits which
release them to the vertical infinity of the outside world at Ground Level. A quick diagram exploration below shows the ideal window heights for people in
wheelchairs and their walking counterparts. It seems that floor to ceiling windows are preferable followed by windows with a head height of at approximately
1.4m from finished floor level.
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Figure 83: Communal Building Exterior

Figure 84: Communal Building Interior
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7.8

FACADE CONSIDERATIONS

The chosen solution will indeed have a large impact on the external facade of the design as these fences are to point outwards away from the internal
courtyard environments. A few approaches have been physically modelled and tested below:
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Vertical fins help to break the horizontality of what could be a long facade and can be either manually or remotely controlled. However as much as it allows in
sunlight, it sacrifices a lot of privacy which could ultimately defeat the purpose of these gardens.
Horizontal louvers will accentuate a horizontal facade but can help break up a vertical facade. These can also be controlled manually or remotely and ideally it
can be angled to allow low winter sunlight while still achieving a greater degree of privacy. The amounts of sunlight are hindered by the solidity of the louvers
elements, same for the vertical fins.
A frosted or obscured glazing element allows a superior amount of sunlight, subject only to the thickness of the obscured glazing. Smart technologies have
allowed such glazing elements to be both obscured and transparent depending on what settings the occupant desires. Patterns can be printed onto these
glazed elements that can affect the overall facade in a variety of ways.
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Figure 85: Cube House by JPR Architecture

This architectural precedent has been used to inspire the fence line, it effectively provides transitions between solidity, translucence (if opaque glazing is
used) and transparency where there are openings. This can even allow areas where the public using the sidewalk can view inside certain areas of the
development.
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7.9

THE CANOPY

Taking the narrative of transition; the facade extrusion transitions from a largely 2D aesthetic to the horizontal plane in the form of a canopy. This canopy
weaves its way throughout the village, tying it all together as it shelters, extends, recedes, rises, dips and even transforms into public seats or tables
throughout the village.
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7.10

INTERNAL COURTYARDS

Relating back to the New Urbanist theories which dictated the radial placement of most of the buildings to create internal courtyards, and the precedent by
Herzog and De Meuron (Basel Rehabilitation Centre) where they designed varied internal courtyards to replicate a town or city block; this design will utilise a
similar approach with 5 different courtyards all of varying identities and symbolisms.
The first courtyard is a shallow reflection pool, much like the Barcelona Pavilion precedent, to instigate a moment or area of reflection. The journey of every
person suffering from SCI must start with a moment of self reflection and assessment. Christopher Alexander believes that water “plays a fundamental role in
70
our psychology

70

Alexander, A Pattern Language, page 323.
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Moving North one finds themselves squeezed and released into the second courtyard which has a solitary tree. This tree casts shade and symbolises a
moment of isolation, landscaping here will encourage people to dwell and sit, which serves to equalise the eye levels. Planting options include Wisteria, Silk
Floss, Jacaranda or Kowhai trees although the poisonous component of Kowhai may outweigh its beauty here.
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From here moving East, one moves along a street that again has the opportunity to equalise the height dynamic before arriving at a forest-like courtyard
surrounded by tall, thin trees. If the previous tree was symbolic of an isolated object, this area symbolises multiple trees in unison, a collective rather than an
isolated object. People can immerse themselves here in the dappled light from above as the main path diverges into several smaller paths. This shows choices
moving forward. Planting choices include Birch, Beech, Bamboo or any tree of similar aesthetic.
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Heading South people will arrive in the community garden area; this courtyard shows team effort and public interaction with tthe
he greater public to engage in
growth, patience, teamwork and rewards of ones efforts as plants bloom and green produce become
come available for harvest. The planter boxes are at varying
heights so that wheelchair users can work in their chairs without needing to bend down to the ground. The planter boxes also give ample opportunity for
seating to be used by anyone that requires rest.
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Heading further South will locate people in another height equalising path but one lined with blossoming trees. This symbolises regeneration, renewal and a
blooming of self. During the year while the blossoms are not in bloom, fairy lights can be used to transform this area into a well lit and beautiful space even at
night. Planting intent is to be Cherry blossoms, but alternatives can include Plum Blossoms, Hydrangea or even Wisteria.
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7.11

MATERIALITY CONSIDERATIONS

In order to remain sympathetic to the surrounding context in more than just built form height, the following materiality can be found immediately around the
chosen site: Bricks, blockwork, aerated concrete, horizontal weatherboards and vertical fencing as well as local shrubs along the streetfront.
This creates a palette in which to draw upon when considering materiality of the proposed design.
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Aerated concrete cladding systems can achieve monolithic cladding aesthetic due to its ability to be plastered over and concealing the vertical and horizontal
sheet joints. It can be painted over any colour to suit various requirements and still show its rough wall textures when up close, which can be accentuated
using exterior lighting.
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Brick is used often throughout residential buildings due to its low maintenance requirements and cost efficiency. Bricks can come in many textures, colours
and sizes and are best designed according to the brick modules themselves. White, grey and dark bricks can be used to show a monochromatic transition in the
design.

Timber claddings incite a warm and natural aesthetic unless painted over. They can be stained to achieve various colour effects and certain timbers age into a
nice silver colouration such as cedar. The restaining process will require regular maintenance unless the timber is left to age naturally. Due to its planked
nature it can give a continuous cladding finish, either showing vertical continuity (subject to joint flashings) or horizontal continuity.
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Frosted glazing can be used to effectively give sunlight to the gardens without sacrificing the user’s privacy and solitude. Recent smart glass technology gives
the ability to set the glass to frosted or to clear glass settings which could allow interaction through the garden fences if the occupant wishes.

Roofing materiality from the surrounding context shows predominantly either tiled roofing (presumed clay or metal tiles) or corrugated metal roofing.
However in the communal buildings, to create an uplifting atmosphere similar to the Christchurch Transitional Cathedral where light streams down from above
a double height space, polycarbonate sheets can be used instead of glass to avoid overheating the space.

The chosen materiality based on the surrounding context will be:
-

Aerated Concrete (white, grey and black finish)
Vertical timber panelling
Frosted Glazing
Polycarbonate Roofing
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8.0 FINAL PROPOSAL
8.1

CONCEPTUAL MASTERPLAN

Figure 86: Conceptual Master Plan

150

8.2

CONCEPTUAL SECTIONS

Figure 87: Section 01 (Facing North)

Figure 88: Section 02 (Facing South)
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8.3

CONCEPTUAL ELEVATIONS

Figure 89: North Elevation

Figure 90: West Elevation

Figure 91: South Elevation

Figure 92: East Elevation
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8.4

CONCEPTUAL MASSING

Figure 93: Axonometric Reference
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8.4

CONCEPTUAL RENDERS

Figure 94: 1. Entry
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Figure 95: 2. External View
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Figure 96: 3. Reflection Pool
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Figure 97: 4. The Lone Tree
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Figure 98: 5. The Small Forest
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Figure 99: 6. Communal Garden
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Figure 100: 7. Cherry Tree Lane
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Figure 101: 8. Gardens of Solace
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Figure 102: 9. Communal Dining/Potential Café
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8.5

CRITICAL APPRAISAL

The true success of the proposal will depend greatly on two things: firstly, the acceptance and use of the village by local SCI survivors, and secondly, the
willingness of the SCI residents to utilise the village and the nearby mall for socialising purposes. Whether the proposed village is able to enrich and instigate
social reintegration is perhaps beyond the control of architectural design. Architecture cannot ensure positive social interaction happens between residents, it
can simply provide positive urban spaces that are safe where locals can help wheelchair occupants reintegrate and socialise. The extent of architecture’s effect
on social interactions in this proposal is the equalizing of eye level to regain a sense of balance and dignity to wheelchair users.
What this thesis has done, however, is to identify and celebrate a portion of the population that are often ignored or avoided. Through the experience gained
by spending a day in a wheelchair, a new and innovative design element has been used in the design to “restore eye level and equality” for people in
wheelchairs with people that are able bodied. Furthermore, the aim for an increased sense of “control or choice” of the wheelchair occupants in the
accommodation designs will serve to empower and promote a sense of self to these residents that can often feel like their choices are limited and have been
severely removed due to their physical limitations.
The proposal takes an approach where the local neighbourhood is encouraged to traverse through by foot, allowing the wheelchair occupants to interact with
them during the day, increasing opportunities for social interactions and eventual social integration, blurring the stigmatisation and perceived separation
between wheelchair users and people who can walk. The design of multiple urban spaces within the village will help promote social interaction between
occupants and the rest of society in a safe and positive manner by way of passive surveillance and community focused principles from New Urbanism research.
The increased social interaction aims to foster new or stronger social relationships to negate risks of social isolation and depression by allowing an increase in
opportunities to interact with the rest of society.

The design draws greatly from the principles of New Urbanism, mainly the use of common land (internal courtyards) and ensuring that each courtyard is
surrounded by no more than 12 households to negate feelings of anonymity. Each internal courtyard as been designed to symbolise various stages in the
journey of an SCI survivor, ranging from their accident/self reflection to their social re-emergence or blooming of self.
The architectural forms aim for a pure and simplified aesthetic that does not induce further cognitive fatigue so that the architecture plays more of a
background role while focusing on the SCI occupants instead.
The choice to interact or retreat into secluded gardens is sympathetic to the needs of SCI occupants, allowing them space to grieve or reflect before moving
forward and braving social exposure. The movement of neighbours through the village invites ample opportunity for mutual social interaction which
normalises over time and will gradually mitigate any further risk of social regression or isolation.
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Communal facilities allow SCI occupants an internal space for peer mentoring, monitoring and socialising with fellow residents or visitors. The architectural
expression of this building externally is a breaking up of a single large mass into smaller more mentally understandable house archetypes. Furthermore a strong
vertical facade element is broken or shattered by overlapping glazing lines, though this can seem abrupt on the exterior, inside it creates an uplifting and
illuminated space as light streams from both the shattering facade and from polycarbonate roofing above. Ramps and entrances into this communal space is
designed to compress and release the observer into this illuminated space to increase its effectiveness.
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8.7

SUMMARY

The topic choice for this thesis originated from my own personal experience with wheelchair users and my concerns for their risks of social isolation and
depression. Through the research, it has become apparent that social isolation is a very real risk for people that have permanent spinal damage and are
subsequently confined to life in wheelchairs. This portion of the population is largely hidden from the greater public unless it directly affects one’s life.
Wheelchair users often suffer in silence in their own homes, removed from the public in fear of humiliation.
As a society, we are only as strong as our weakest links, so if our society can promote and empower this portion (SCI survivors) we can only become stronger
holistically.
The proposed village typology achieves this by providing the SCI occupants ample opportunity to integrate with neighbours passing through the village or with
the greater public at the nearby mall in a positive and safe manner. The communal garden also encourages positive interaction between the SCI occupants and
the neighbouring residents. By design, the village aims to empower SCI occupants by equalizing eye level with their walking counterparts and provides a choice
or interaction or solace, these are the two main design features that are of utmost importance in the proposed village. These key design elements were a result
of spending a day in a wheelchair traversing a mall to better understand both spatial experience and the social implications faced by wheelchair users.
Due to how specific this project is, examples that match it exactly are difficult to locate as precedents. It is certainly difficult to find such a precedent in New
Zealand that is not a medical facility. Since it would be unfair to have the proposed facility limited to one or two main cities, modularity will allow it to be
developed for different cities and for varying occupant numbers.
Overall I believe this thesis project has come from a place of concern and compassion, as well as frustration that no such solution is readily available to avoid
the inevitable risks of depression and social isolation of wheelchair users. Careful design to New Urban principles has been undertaken while aiming to remain
true to the needs of people in wheelchairs, both socially and physically. I believe this, at the very least, initiates a dialogue regarding wheelchair users’
treatment and perceived place in society.
Ultimately if even a portion of this thesis can be used to initiate some future development for SCI survivors, it would be worth it.
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11.0 APPENDIX
A

DETERMINING THE OCCUPANT LOAD

Since the idea is to create a typology which can be recreated in other cities throughout NZ, it is important to estimate how many residents each city is meant
to accommodate. Estimation for this project is as follows:
-

Estimated volume of the New Zealand SCI population stands at approximately 1174 people with 80-140 new injuries a year71 as of 2016
This year worst case scenario there would be 1140 + 420 new injuries for the 3 years since 2016 = 1560 SCI individuals in NZ

-

If only 67% are traumatic in nature , then that equates to only 1045 people permanently confined to wheelchairs

-

Taking the 10 most populated regions in New Zealand, a percentage based occupant load can be deduced (rounded off to the nearest 10,000)

72

o
o
o
o
o
o
o
o
o
o

-

Auckland
Canterbury
Wellington
Waikato Region
Bay of Plenty Region
Manawatu-Wanganui Region
Otago Region
Hawke’s Bay Region
Taranaki Region
Southland Region

1,400,000
530,000
470,000
400,000
260,000
220,000
200,000
150,000
109,000
90,000

(or 36.5%)
(or 16.1%)
(or 14.2%)
(or 12.1%)
(or 7.9%)
(or 6.6%)
(or 6%)
(or 4.5%)
(or 3.3%)
(or 2.7%)

73

381 SCI
168 SCI
148 SCI
127 SCI
83 SCI
69 SCI
63 SCI
47 SCI
35 SCI
28 SCI

Overall this gives a total of 3,829,000 people in those 10 regions, dividing each population into this number gives the percentages above and their
corresponding share of the 1045 SCI patients nationally (rounded off to nearest whole number).

71

Richard Smaill et al., "People ageing with spinal cord injury in New Zealand: a hidden population? The need for a spinal cord injury registry," The New Zealand Medical
Journal129, no. 1438 (July 2016): page 6, accessed June 16, 2019, https://www.nzma.org.nz/journal/read-the-journal/all-issues/2010-2019/2016/vol-129-no-1437-15-july2016/6949.
72
NZ Spinal Cord Injury Registry, "First Annual Report 2016."
73
NZ Statistics, "2013 Census Population and Dwelling Tables," Statistics New Zealand, last modified 2013, https://www.stats.govt.nz/information-releases/2013-censuspopulation-and-dwelling-tables.
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-

This indicates an approximate SCI population in Christchurch of about 168 people
Since it would be wrong to assume all of these SCI individuals would require the facility, the worst case scenario would be that 2/3 of the local SCI
population would already be used to their current rhythm of life, leaving only 1/3 requiring such a facility which equates to a further reduced
occupant load of 58 people.

REGION MAP

10 most populated NZ regions
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B

ESTIMATED COST OF ELEVATING PLATFORMS

The following square meter rates are based on recent work experience in both residential timber framed construction and commercial
construction methods, these numbers are subject to changing market prices and is simply used to show an approximate value of the entire
development holistically to compare the elevating platform costs against.
Recent timber framed houses:

Estimated $2500 per square meter single storey
Estimated $2800 per square meter double storey

Recent commercial buildings:

Estimated $4800 per square meter double storey

1 Bed modules:

9m x 12m = 108m²
108m² x $2500 = $270,000 per house
$270,000 x 29 houses = $7,830,000

2 Bed modules:

13m x 13m = 169m²
169m² x $2500 = $422,500
$422,500 x 6 houses = $2,535,000

3 Bed modules:

13m x 12m = 156m²
156m² x $2800 = $436,800
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$436,800 x 9 houses = $3,931,200
Communal building:

24m x 26m = 624m²
624m² x $4800 = $2,995,200
$2,995,200 x 2 buildings = $5,990,400

Total building cost (exc landscaping):

$20,286,600

Cost of elevating platforms:

Estimated $50,000 x 9
$450,000

Platforms in comparison to build cost:

$450,000 / $20,286,200 = 0.022 or 2.2%

DISCLAIMER: This costing estimate has been done simply to give the cost of the elevating platforms some context to which it can be compared to
the project or development as a whole. Estimated square metre rates are based on 7 years work experience in local Christchurch residential and
commercial architectural industry and are by no means absolute. Figures used are estimates only and any exact cost should be provided by
quantity surveyors or manufacturers. To ensure it can be afforded, two 1 Bed modules can be omitted from the masterplan which will more than
afford the 9 elevating platforms.
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