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Abstract

This dissertation investigations the idea
of using the existing energies, within the
networks of survival, of Mabopane to
create a community that is able to do
more then simply survive but thrive in
networks that are resilient and
regenerative,

Using the theory of regenerative and
resilient design, the investigation will
focus on the potential of the
energieswithin the network of survival to
become resilient as it interacts with

local market
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surrounding networks, forming new
structures and relationships, and the
potential to become a catalyst for the
resilience of surrounding networks

The architectural and spatial investigation
of this dissertation is to use architecture
and civic space as a catalyst for the
resilience of the existing networks in the
community.

Using architecture to address needs

n station

within  the community by creating new
connections and relationships between existing
networks, and transform the

surviving network into a resilient one. Civic
space will be investigated as a point

of connection and interaction of the survival
networks.
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List of Definitions:

Survival of social systems:

Survival in the ability of systems to adapt to
the influences of external forces; without
considering inherent skills or previous
methods of living. Surviving systems often
neglect and squander creativity and former
knowledge.

Survival networks:

Survival networks are the relationships
developed between members of a
community, through which skills and

resources are shared, in order for the
individual members of the community to

survive,

Survival patterns and rituals:

Activities and routines that facilitate and
ensure the survival of the network using
them. Survival patterns or rituals influence
the relationships and connections that

develop within the community.

Civic space:

Civic space is the interaction of people with
one another and civic place. It serves the
community and addresses a need.

Resilience:

Resilience is a systems ability to prepare
and plan for, absorb, recover from and
adapt to adverse events. The ability of a
system to bounce back after troublesome
circumstances.

Hegeneration:

Transforms and renews the existing systems
in order to create the conditions for life to
thrive. It considers the existing potentials
within a system and how they can be used
to bring about new life function and form.
{Du Plessis, 2013.)

© University of Pretoria
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“...Resilience which adapts by reorganizing existing processes, structures
and elements to renew and transform the system and create new ways of

pathways.”
(Du Plessis, 2013. Pg 37)

doing and new relationships that allow the emergence of new development

Figure 1.1. Mabopane market stall
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Figure 1.2. Mabopane market stalls
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01_Background
Survival:

to African cities of

African cities are places of survival.
They are filled with hundreds of
activities all side by side on “stages
too cramped, too deteriorated, too
clogged with waste, history,
disparate energy, and sweat to
sustain all of them.” (Simone, A,
2004:1).

[ =m [ .

Each of these activities finds survival
in systems that hastily adapt as they
attempt to sustain themselves and
the activities relying on them. The
ever-changing systems result in
survival defined by the use of
whatever is available at the time, and
a community that has lost its inherent
creativity and ability to live (Simone,
A, 2004:1). The community forgets or
puts aside its inherent ways of life
and frantically grabs whatever it can

-to put-food on the table. — — -

The potential energies and inherent
creativities  within  systems or
networks of survival are lost in the
ever-changing communities and
cities of survival.

© University of Pretoria

The potential for these energies to
create resilience and life is ignored
and squandered (Simone, A,
2004:1).

The African city will only be able to
survive and enable the survival of a
large number of networks as long as
it-continues- to- ignore -its—inherent
ability to create life and grab at
anything the western world throws at
it. The African city has the potential
to create resilient and regenerative
communities and networks, by
making use of the energies and skills
it inherently possesses (Du Plessis,
2013: 37).

The African city has the potential to
do more then survive it has the ability
to thrive.
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02_Background to Mabopane as place
of Survival:

Mabopane is a typical African city of
survival.

Mabopane was formed as a black-only
township during Apartheid era and
formed part of the independent
homeland of Bophuthatswana
(Ngubeni, K & Palmary, |. 2003). This
separation of the black communities
from the wealth and opportunities of
the rest of South Africa f
Bophuthswana to become the initial
source of survival Mabopane.

Mabopane was reincorporated into
rSDuth Africa, in 1993, after the demise
of Apartheid and in 2001 it became
part of the City of Tshwane
2 Metropolitan Municipality. (Ngubeni, K
- & Palmary, |. 2003).

a' The change of political rule allowed
= "™Mabopane's survival to become part

of the wealth and opportunity of all of
" _South Africa but _its history of
segregation remains the foundation
for its survival patterns and networks.

© University of Pretoria

forced

Mabopane relies on energies and
resources provided and supported
by the large transportation hub and
the surrounding precinct.

The networks surrounding the
precinct have developed in the
manner described by Simone as a
hodgepodge of activities causing the
resources and energies inherently
available in each network to be
scattered and unavailable to other
networks. This results in existing
networks adapting and changing
without thought for the lasting impact
and the heritage that brought them to
their current state (Simone, A,
2004:1).

11
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train station

Figure 1.4. GRMIMErIY GEPENA ing Mabopane

local market

local taxi rank
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03 _The Issues:
General Issue

Mabopane is a city of survival.

The communities within Mabopane rely
on external providers as sources of
income and energy. Part of the
community moves out to other parts of
Tshwane for work on a daily basis and
the remaining community uses the
energy generated by the transport hub
that dominates the fabric of Mabopane
to feed a local market and light
industry.

The community creates connections
and networks within the physical fabric
of Mabopane that ensures their
survival. The networks rely on energies
from elsewhere in the metro or
generated by the hub. The resulting
networks rely very little on the inherent
energies, skills and knowledge of the
local people.

The interaction of these survival
networks with one another determines
their strength and the stability of the
community's survival. Through the
interaction of the survival networks,

© University of Pretoria

energies and are shared to solve a
particular need within the interacting
networks.

The physical fabric of Mabopane
neglects the interaction of the
survival networks resulting in weak
survival networks and consequently
a weak surviving community.

The general issue observed within
the fabric of Mabopane is its state of
survival and its inability to draw off
existing inherent energies and
resources to facilitate and promote
its survival
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Urban Issue

The wrban fabric of Mabopane
creates the environment  the
community and networks  are

expected to survive in. The transport
precinct is dominated by public
infrastructure; and the fabric is made
up of buildings and places that
attempt to aid in the survival of the
community by providing external
energies and forms of income.

Through the process of mapping this
infrastructure, energies, activities,
skills and networks in and around the
transport precinct, a number of
observations were made regarding
the community's ability to survive and
its process of survival.

The main observations made
regarding the wurban fabric of
Mabopane are:

1. The survival networks are
weak and experience a need.

2. The survival networks only
have the opportunity to interact with
survival networks that interact with
the same elements of the urban
fabric.

Therefore the survival networks of
Mabopane are not given the
opportunity to interact with other
networks that can better aid their
survival and potential resilience,
resulting in weak survival networks.

© University of Pretoria

interact with the
networks and
the

This inability to
appropriate survival
urban elements results in
following urban issue:

1. There is a lack of civic
space to provide the community with
an opportunity for its survival
networks to interact and create
relationships, and to draw off and
share inherent skills and energies.
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architecture addresses need
experienced within the
survival networks, in order to
create civic space that
allows for the interaction of
the survival networks.

intangible edge that forms as very
specific networks interact within strict
edge created by the urban fabric.

© University 6fPretori®. Architectural Issue



Architectural Issue

The architectural issue experienced
within the community of Mabopane is
a result of both the general and urban
issues identified earlier in this
dissertation.

Mabopane is a city surviving and
enabling the survival of the
communities and networks that form
part of its fabric.

It enables the survival of the
communities and networks that form
part of its fabric through its urban
fabric. Urban elements such as the
transport hub and informal market
supply large amounts of energies into
the community, that creates
opportunities for the community to
survive; energies such as access to
the metropole’s activities, local trade
and. the movement of people.

Regardless of the cities abilities to
supply means of survival, it is unable
to provide-all of community and their
networks with life or opportunities for
resilience.

The survival networks that rely on the
energies generated by the transport
hub and the activities that surround it
are able to survive in spite of change
and are in some situations resilient,
such as the taxi system.

The networks that do not rely on the
energies generated by the hub are
unable to survive change as easily.
This is a result of their relationship to
the urban fabric (missing civic space)

and the missing relationship to
inherent  energies  within  other
networks.

© University of Pretoria

The lack of civic space allowing for
the interaction of these networks
results in survival networks that are
fragile.

The resulting architectural issue is:
Can architecture define or facilitate
civic space, by addressing spatial
needs experienced by survival
networks, that creates the
opportunity for survival networks
within the community to interact
and share their inherent energies in
order to fulfl a need in the
interacting networks?

17
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General Intention:

The general intention of this
investigation is to facilitate the
resilience of Mabopane, by

strengthening the communities and
networks that create the city so they
can rely on inherent energies, skills and
knowledge within the city.

Urban Intention:

The wurban intentions for this
dissertation are to create civic
spaces that facilitate the interaction
and connection of survival networks
to share their inherent skills and

energies thereby strengthening
each other and creating the
opportunity  for  resilient and

regenerative networks.

Concentrating on civic space that
belongs to the child and family
survival networks

© University of Pretoria

Architectural Intention:

The architectural intentions for this
dissertation are to create an
architectural intervention that acts as
a catalyst for the resilience of the
community of Mabopane, by tapping
into the energies inherent in the daily
life, and the child and family survival
network in particular. Creating an
architecture that is catalytic in the
experience of each space and the
lasting impact or lessons these
spaces can potentially have.

The intention is to create specific
psychological experiences that
strengthens the family and children’s
survival networks, as they use the
spaces daily, weekly or monthly.
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using  inherent
energies to allow
for growth and
daveloment

creating  points  for
interaction of local
survival networks, in
civic space

using architecture to
create civic space
that allows for the
interaction of survival
networks.

the architecture is to
aid in solving an issue
experienced by ihe
survival networks., =

Figure 1.9. Architectural Intention © University of Pretoria
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05 Problem Statement:

Issues identified through research
and site investigation:

1. Mabopane's urban fabric is
missing civic space.

- The function of the missing
civic space is to serve the community
and allow for the interaction of and
transfer of energies between the
different  networks  within  the
community.

2. The missing civic space
results in networks within the
community that are fragile and simply
surviving.

- The networks within the
community not using the energies
surrounding transport hub are unable
to share inherent skills, knowledge
and energies to solve the needs they
are experiencing.

© University of Pretoria

06_Hypothesis:

Creating resilient and regenerative
networks within the community of
Mabopane, by using architecture as
a means to FACILITATE THE
RELATIONSHIP BETWEEN CIVIC
SPACE AND EXISTING SURVIVING
NETWORKS. Using the daily life and
rituals of a specific survival network
to determine and define the required
civic space that creates the
opportunity for sharing energies and
resources. Using the required civic
space and needed interaction of
survival network to define the
appropriate architecture.

21
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07_Research Methodology:

Type of research strategies to be applied in this
dissertation:

-On site experience of networks and problems
-Research into the approach and analysis of this
type of site

Data Collection:
Observation and Physical mapping_Primary Sources
Site visits to Mabopane:

-Video analysis

-Photography

-Field notes

-Journal Sketches

-Interviews with local community leaders
-Observation of daily rituals

© University of Pretoria
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initial site visit : :
& : A
idantity sites potential identification of general site |ssuas

to answer rassarch quastion

second site visit
collection of primary data

mapping
undarstanding and represantating
primary data

collection of secondary site data
critically analysing proposed framaworks
for site

further identification of problem
fram ;tfil‘ﬁﬂ.l‘:.I data
identification of survival networks
and syslems

identifiaction of potential network
with a specific problem
from primary and secondary Sources

research secondary source
solving a similar problam in war fabric
approaching the issua of african civic
space
identitfying appropriate theoretical
approachas

case studies
idantify and understand a similar

practical solution to the problem
critically analysa

© University of Pretoria Figure 1.11. Research Methodology
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08 Research Questions:

What is the role of the relationship
between civic space and existing
surviving networks, in the creation of
resilient networks  within  the
community of Mabopane?

What is architectural designs role in
the creation of civic space? How
does the relationship of a networks
problem and the architectural

solution influence the creation and
role of civic space?

-l .

e FiguRNYISIIRRRINE Run Busmess

What are the rituals and activities
within the networks that influence the
network's survival? What
programmatic issue does the need
within the network present and does
it have the potential for the creation
of a resilient network, through civic
space?
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09 Delineations and Limitations:

- The investigation will consider in
depth the rituals, survival and
problems of a single network within
the community.

- An overall understanding of the
relationship of the single network with
surrounding networks is required, in
order to understand the most
pressing civic need, how the
surrounding networks can aid in the
survival of the chosen network and
how the chosen network can act as a
catalyst for further resilience.

| ! .
e T
niversity-of Pretoria
'_--_:-- e i

———

-

-A medium to low order civic
need is to be addressed.

-A site of a manageable size
within the ritual of the chosen network
is to be considered.

-The site is potentially
dangerous, therefore, site visits are
limited and to be undertaken through
a community connection.
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02 _ understanding the world
mapping the survival of Mabopane

“... all human processes, needs designed structure with rules and
routine that provide continuity and stability and that offer a shared
context of meaning and a shared sense of purpose and justice.” _
Nabeel Hamdi, Small Change.

The following mapping chapter examine and explores the rules,
routines and physical and social fabric of the Mabopane township in
Gauteng.

© University of Pretoria



mapping

The Edge City

auteng has the smallest land

y area of all the provinces but is Edge cities are a common phenomenon in the South African
I the highest populated landscape.

I Once situated in the home lands enforced by the Apartheid
| impepo government, they are found on the fringes of the urban core,

separated by an industrial buffer zone and fostering the
migratory labour system (Davies, 1981).

north west
These areas are characterized by poor infrastructure
development and informal solutions to housing, public

mpumalanga space and transport issues.

and the activities, rituals and networks that allow the people
of Mabopane to survive are mapped and examined
Mabopane is located NNW of

Pretoria central.The  main

connection between the CBD

and Mabopaneis the Metro rail

.._____‘_

temba
mabopane ,
| soshanguve
|
gararit,uwa'
i wonderboom
|  mamelodi
I
centurion :
|

of Soshanguve. At the heart (and also
dividing element) is the Mabopane train

station
© University of Pretoria



| O

\
HH\
NTFEPIED
" m"“‘iiﬂ""m’l"“

(1L

-
-
-
*

LEL ] i!lil!liil‘.fl

the physical fabric of Mabopane is

dominated by the large public train station
and railway line that cuts the neighbouring

communities in half,

5 _© University of Pretoria
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mapping
temba The Future Edge B~
mabopling | ‘_\‘\-‘_
I_,' | soshanguve The most defining characteristic of the physical fabric of Mabopane is the large
N public train station precinct. The station and the railway lines create a divide
! o between the suburb of Mabopane and the suburb of Soshanguve.
garankuwa, | t g
i oo Metro rail’s future plans for the railway line, running in Mabopane, is to extend the rail
further north into the suburbs that line outside the boundaries of Mabopane.
. = {—=.mamelgdi
e P This extension of the railway line will potentially increase the divide and separation

centurion

= = e o e e e e e e e e e e =

between the communities of Mabopane and Soshanguve and suburbs that lie further
north.

The existing division separates skills and resources that are inherent in each
community and prevents these skills and resources from being shared and aid in the
survival of each community.

The increased separation will further separate skills and resources of neighbouring
communities and increase the communities’ inability to support one another's
survival and potential resilience.

@
>
=
o

© University of Pretoria
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The edge. . .

The Edge Cities are made up of a large
number of smaller edges that create the
conditions within which the community Is
expected to survive. These smaller edges
are the physical fabric, the economic fabric
and the social fabric of the community and
the context, some of these edges are
enabling and some disabling.

Humanity encounters these edges, as we
explore the place, and in turn experience the
spaces the edges create or require in order
to survive.

As a concept for mapping the physical,
economical and social fabric of Mabopane,
these edges where explore and examined, in
order to understand how the community
survives, how the make spaces and whether
or not the edge is enabling or disabling to the
community of Mabopane.

fig. 2.4. Surviving the edge programme

© University of Pretoria



The edge narrative
the story of place

The existing edges within the fabric of
Mabopane are created by current
conditions but also conditions from the
past. The historical narrative of Mabopane
has aided in creating the edges that are
present in the fabric now.

Mabopane was established as a blacks
only township early in its history, under the
Transvaal rule.

Later, Mabopane fell under the rule of
Bophuthatswana and once
Bophuthatswana gained independence,
its king moved all non-Botswana citizens
into Mabopane and Soshanguve.

As the uprising against the Apartheid
government grew in South Africa, in 1980,
the people of Mabopane joined the fight
for freedom; with a number active of ANC

and PAC bases present in the community.

Mabopane has remained a black
dominated community, with the majority of
the population still living with a very low
income, even after freedom was won in
1994,

© University

fig. 2.5. Historical Marrative
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over the (h)edge
the climatic data
The climatic and environmental context of Mabopane also creates and influences the edges created
within the fabric.
Mabopane's environmental context is charaterised by a number of rivers and wetlands that act as
physical barriers within the community, keeping the community away from the railway line, aiding in the
separation of neighbouring communities and creating large open fields that are neglected and used as
dumping grounds.
earth
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Creating the edge

understanding the physical fabric of the place

The physical fabric of Mabopane creates the
physical edges the community interacts with. The
physical edges are created by public transport,
infrastructure, public spaces and squares, private
residences and retail functions.
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fig. 2.8. Physical Fabric
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The edége condition

understanding how the edges are created

Once an understanding of what elements create the edges within
Mabopane was established, how these elements create the edge e, *MHQ!._ - E;
condition was examine. A number of sections where drawn through ! T I
different edges within the fabric in order to understand how the

physical fabric and the people of Mabopane create the edges.

The edges within the fabric form in the following ways: (refer to

figure. 2.9.)
— I
. : =
- Along natural barriers, such as a river or natural e .'Jrl“jinn LFTF-TI:EL.:' ﬁx!
wetland. The land along the riverbank or at the wetland edge are |
often neglected or used as dumping sites. The community trend is " - [} . ’ E
to turn their back on the natural barriers and not tap into the ’ !

potential the river, wetland or open fields have.

- Edges develop in between and along roads and
transport routes. Informal traders in the community have i
established a form of boulevard along the main transport route g ; T~ J_
running into Mabopane, the traders establish stores where there hﬁ_ﬁ _H!_{_[I_,,- e &5 e T
are a large number of potential clients. The traders’ boulevard has ' T
invaded the pedestrians' spaces along the street edge and made
the traders’ boulevard dangerous for the pedestrian, the traders so
heavily rely on.

- A hard, inaccessible edge develops along the railway
line and the huge train station. This inaccessible edge separates
neighbouring communities, resources and skills from one another;
making potential survival energies inaccessible to the community.

e
e

- Edges are created but large retail malls. The mall turns
its back on the residential fabric of Mabopane and creates B B S B
introverted, inaccessible public spaces. o e

iis
]
L]

© University of Pretoria
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The Dynamic edge
understanding the energies generated within the created edges

After an understanding of how the edges are created was established,

how energy is distributed along these edges and where the most
energies accumulate.

The most energy accumulates at the train station and informal market,

establishing a largest node. Smaller amounts of energies accumulate
at the local industry, sports fields and local schools.

© University of Pretoria

natural river and man made drainage

DO

g, i TRk




Ly By g
B i e 8 = B 0 R B B
o g b s 3 g Py yr— s my

Wpes e

IVERSITEIT VAN PRETORIA
VERSITY OF PRETORIA
IBESITHI YA PRETORIA

|
N

L LT Iy mpinpe———
e -

P
@

N
< v
i

i e it i e S0 g @%
aowds waasb vedo >

Nt g e g S L g
LSNP g

[

e mgr e mg e Lt map g pefmas

et P St ] W e
T ok L LT e pe————

N e et O O

Py P N ——p———
e e L
P P P g e S

S W
— -

T s e

[yt

e b R iirin n

N1EeL A3 (RIPUED 2

uojee poujed

fig. 2.10. Energy distribution

.-. .I'_-n
>



The civic edge
understanding how civic space is made

Within the created edges and energies along these
edges civic places are established.

Civic place develops along the retail promenade
and into the informal market, along the station
boundary. This civic place is defined by the people
using it and the rituals it houses.

Open spaces become civic place for religious rituals
within the community, on a weekly basis. These
open fields are neglected along their boundaries
and often become dumping sites for industry or
retail functions.

Parks develop between houses facing one ancther.
The park site on the inside of the house boundaries,
creating an observed and project civic open space.

School sports fields and courtyards become public
meeting spaces and squares within which the
community is allowed to voice their concerns and
opinions. School facilities are used due to a lack of a
formal public square, within the civic infrastructure
surrounding the station.

N
u

" © University 0
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The systemic edge
understanding the networks and
systems of survival

People create social edges within the
physical edges and civic places within the
community. The social edges become and
establish survival networks within the
community.

These networks are used to support and
project the people that create them. They rely
heavily on the energies in the context of
Mabopane and the energies brought in and
surrounding the train station.

Networks develop as part of local industry,
the retail civic spaces, local public transport,
education facilities and medical facilities.
Figure 2.11 llustrates the networks that
develop and the rituals each network
defines.

Within many of the networks and rituals there
are factors that prevent that network from
becoming resilient and regenerative but
keeps them surviving. Some of the factors
that prevent resilience is a lack of connection
to local knowledge and a reliance on external
supporters and suppliers.

Frivih st

local market stall owner's survival Ftuale-- === - - oo o m e =TT

© University of Pretoria . ., .
local mechanic's survival MUl s - e c o DTS c e ——————
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The edge (in)tension
understanding the tangible and
intangible issues

After the process of mapping the context and
edges within Mabopane a number of issues
where identified, both tangible and
intangible.

These issues are:
Tangible: (refer to figure 2.13)

- Mono-functionality of civic place and
public infrastructure. The function and ritual
that occurs within the created spaces and
edges are finite and do not change
regardless of the changing ritual and
surrounding community.

- “Islandification,” of public space and
infrastructure. The single functions of
building and spaces cause the spaces to
become island within the fabric and in
accessible to a large number of the
community and un-adaptable within the
changing context.

- Focus on single destination. All public
transport accumulates and pauses at single
destination, focusing all the pedestrian
energies at single specific nodes and
prevent.

-Lack of public green space. The
community's reaction to natural water
features and open spaces causes the
amount of valued open space to be limited.

&

2

A4

tangible issues

© University of Pretoria
fig. 2.13. Tangible issues
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Intangible: (refer to figure. 2.14)

-No connection between local and
external knowledge and skills. There is a
lack of sharing of skills and knowledge of the
local people and the external investors. The
lack of access to knowledge also extends to
the people within the community.

-Reliance on external knowledge
sources. The skills taught in schools and
used in industry are based on skills
developed outside of the community and the
skills inherent in the community are
neglected and ignored.

-Separation of suburbs  and
communities. This separation results in a
division of skills, resources and potential
energies that have the potential to aid in the
resilience of each community.

ssparaiion  bafwesn  local  and  western
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fig. 2.14. Intangible issues
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Missing civic space

The final conclusion from the mapping of the edges within Mabopane is that Mabopane
is a community with a great deal of civic place and public infrastructure but little to no
civic space, that serves the community.

© University of Pretoria
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03 _ redefining the world

framework of development

“The only successful approach to designing great cities for people
must have city life and city space as appoint of departure... if there is to
an order, it must start at eye level and end with a birds eye view.” _ Jan
Genhl, Cities for People

As an approach for the development of a framework for the Mabopane
Train Station precinct, making Mabopane a place for its people was the
most important design factor. The intentions for the framework are to
create places and spaces that serve the community and create
opportunities for the communitiy's resilience.

© University of Pretoria
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01_macro framework

From the mapping processes discussed in the previous chapter, the over arching issues
experienced by the community of Mabopane, is:

Mabopane has civic place but has a large lack of civic spaces.
This lack of civic space results in the fabric of Mabopane, results in it being a city with people
but not for people. The Mabopane has civic place, physical locations that provide a service,

but has a lack of civic space, spaces that facilitates city life and serves the cities rituals.
(Gehl, 2009)

© University of Pretoria
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Framework on site

L - , . The mabopane station edge is made up of a number
existing and missing layers on site

of layers that provide the station edge with energy.

The physical fabric of Mabopane is made of layers and
nodes that were discovered and examined in the mapping
process.

The nodes that form around the train station precinct are
made up of a number of different energies and activities.
The node that forms around the station precinct is thriving
and alive, supporting the survival of the community using
and creating the node.

Within the surrounding fabric of the train station precinct, a
secondary node is developing. The city has proposed and
started developing a new sports precinct. The sports
activity intended to create and sustain the sports node, will
potentially not be provided by the community of Mabopane.
The reasons for this is that the new sports precinct is
removed from the activity surrounding the station and relies
on the movement of the community over the railway line and
busy main transport routes.

In order for the new sports precinct to develop into a fully
functional node within the community, supporting the
survival and aiding in the resilience of the community, the
energies from the already functioning node, at the train

Ry @xisling layars on sile

fEfdutnl §1EeT Maibe!

station, are to be tapped into and shared with the 15 _
developing node. R p——

In order for these energies to be shared between and living
node and a growing node, a promenade, over the railway [ f,f'
line, is proposed. The intention for the promenade is to f
create a physical connection between the two nodes and i
extend the retail activities along the connection. © University g P3Widsting layers on st
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The smaller nodes making up the larger ones, aid in the survival of the
people interacting with them. The existing nodes of the mabopane
precinct provide for the specific retail and transportation needs of the
community but fail to provide for the civic needs of the community.
The result is missing civic nodes within the precinct.

The existing layers creating the fabric of the station result in a number
of energy nodes. The precinct is made up of larger nodes, that interact
with nodes around it. The larger nodes themselves are made of
smaller nodes that interact with one another.
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fig. 3.2, Existing nodes on site



The Framework zoned

When examining the activities within the already existing node and the growing node, the observation was made
that there is missing civic activities within each node.

As previously stated, there is a lack of space that serves the community and facilitates city life and rituals.

In order to strengthen the existing and newly developing node, civic space and functions are zoned within and
feeding off the existing activities and energies.

In a following chapter, the type of civic space and functions are explored and zoned in greater detail.

Phase one Phase two Phase three

Upgrade of fabric surrounding station Addition of civic space around station ~ Growth between two nodes facilitated
creating space for taxi and pedestrian on  fabric
the street connecting formal and informal

Addition of final phase civic space
trade

Addition of public space at existing
stadium

Addition of public facilities and fields at
existing stadium  connection  between
existing nodes created
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fig.3.5. Zoned framework



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
FUNIBESITHIRVASERETORIA,

(@

© University of Pretoria



02_ messo framework
creating the conditions for resilience

In order to facilitate the creation of civic space within
Mabopane, civic place has to be established and
provided. In the following chapter, the type of civic
place, hierarchy of the proposed civic place and
edges used to facilitate the creation of civic space will
be defined.

© University of Pretoria
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The missing civic space

Within a city, the public, civic place and civic space have a specific function. In order to create a city that meets
the needs of the public within civic place and space, the relationship between the three elements needs to be
understood and a hierarchy of these elements is to be established (Gehl, 2009).

In the diagram below, the relationship between the public, civic place and civic space is explained.

People within a city experience specific civic needs, such as transportation, protection and public expression.
The public civic need requires specific functions to fulfill the need. There is a need for civic place, such as a; train
station and taxi rank, police and fire stations and a town hall. These civic places facilitate the need for and the
creation of civic space. Civic space is created as the public meet, connect and share energies within, around or
as they approach civic place.

Civic place and civic space are directly related to the needs experienced within the community.

the civic function gives the ability

extension of a community to function

serves a community mmmmmTESS——— _—

acts as a stage for public lives - S

is the front porch of public institutions ,,-' .
contributes to community health U s
--= socially . . )

> economicall civic place <-----

--= culturally

--= gnvironmentally

civic space

provides the setting
for civic place

© University of Pretoria
Figure 3.6. Publics role in civic space
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The surviving community of Mabopane
has a number of civic needs that are
fulfilled within a number of civic places.
The provided civic places do not provide
the circumstances for the development
of civic space and do not fulfill all the
required needs. The lack of fulfillment for
civic space prevents the connection of
the public and results in a community
unable to share energies and skills. This
maintains the community's survival and
does not facilitate its resilience.

In figure 3.7 the missing civic place and
space within Mabopane are identified
and organized into general civic needs.
Mabopane experiences civic needs
within the educational, sports and
recreational and municipal general civic
functions. The civic needs experienced
by the community of Mabopane are a
lack of local skills and knowledge
training facilities (within educational civic
functions), community center, parks and
sports fields (within the sports and
recreational functions) and a local town
hall and administration facility (within the
municipal function).

These identified civic needs create the
opportunity for this dissertation to
respond to a local civic need and use the
energies of existing functions and needs
to support a programme and spaces.

Figure 3.7. Missing Civic Space
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Creating Civic Place

In order to create and share civic energies on site and
create the opportunity for the development of civic space
within, around and as the public approaches the civic place,
the needed civic places are organized according to a
hierarchy of high and low order civic functions.

2-3 storeys

1
1
I
1
]
il
)
n
)
n
n

0-1 storeys 1-2 storeys

low order 1iedium orde: medium ord low order

facilitated by public space
Organizing Concept

In order to provide diversity to
and on the site high order
elements and places require
lower order elements to be
located near by.

edium urdar‘ low order

Lower order elements require the
energies provided in a higher
order element to  function
effectively.

© University of
Figure 3.8. Organizing concept



mapping/| 63

Figure 3.9 describes the concept of the
ordering of the civic place within the

hierarchy of high and low order civic  community centre_
recreational activities
places.

amphitheatre and
preformance spaces

High order civic places generate and

require the most public and civic town hall
energies. The ordering concept places adminiatrstive
medium and low order civic place buildings
along side high order civic places. The o

5 . ; public square —
energies generated within the high o
order civic place are used to support e stanon -
the surrounding medium and low order social space
civic places. madice Groer

~ social space — 1
. ) o informal marketw
When zoning the new or required civic = :

1
place within the train station precinct of W
Mabopane, the existing civic places
are considered and the energies el
generated by these civic places used cemetary
to support the newly zoned civic
places. New medium or low order civic public square
place is zoned along side or near
existing high order civic place and new
high order civic place zoned near
existing medium or low order civic
place, as illustrated in figure...

station

The programme and architecture
explored in this dissertation is to
comply with this ordering concept and
zoning of civic place when a site is o
selected within the fabric of the train ah order

station precinct.
© University of Pretoria
Figure 3.9. Civic Space Ordering Plan
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Creating Civic Space

In order to create the opportunity for the development of
civic space within, around and as you approach civic place,
the conditions of the in between space and the edges that
define the civic place needs to be considered.

In figure 3.12 the creation and development of the in

between space and “civic edge” is illustrated.

Edges define the accessibility of the civic place and how
the public will be allowed to connect and share energies as
they approach and make use of the civic place.

“Soft” to "semi-soft” edges define the most accessible civic
place and allow for connection and interaction within the
civic place, allowing the civic space to develop within the
civic place. “Semi-private” and “hard” edges define more
controlled access into civic place and create the
opportunity for movement along or collection within the hard
edge. This creates the opportunity for connection and
interaction as the public approaches or pauses before civic
place. Pathways and public squares become the civic
spaces approaching and before the civic place.

Organisation Concept

Edge can create both public and
privare space. When considering
civic space, private space
belongs to the public, but access
is restricted and less populated.

FPublic space is fully accessible _
and highly populated. e
e P

Semi-soft  edges  are
transitions between public and sowsoe

private spaces.

Figura 3.10. Civic Space QOrdering Space
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Setting the scene for new Civic Space

The Messo Framework

The figures that

illustrate a

follow,

number of

principles developed in order
to solve a number of issues,
identified within the physical
fabric of the Mabopane train

station precinct.

The Public Mall has become
an “island” in the fabric and has
gradually started privatising the
area.

This introverted element becomes
part of the public realm as the
mall's courtyard is opened up
onto the public street.

This opening onto the public
street creates a receiving public
space that allows the interaction
of the mall with the street and
allows for the development of new
retail opportunities,

The dangerous walking

path- The existing
pedeastrian pathway has been
overfaken by the informal
market and taxi forcing the
pedestrian o walk in and
amoungesl the traffic.

In order to maintain  the
energies  of the informal
market, they are to be

maintained and therefore, a
portion of the overly wide
street is to be dedicated to the
pedestrian.

The new path and irregular
shop pattern creates pockets
of public interaction,

new public space
i |

| pme PR g

slight permeabilty of the “wal” of shops

© University of Pretoria
Figure 3.12. Messo Framework Interventions
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/ There s

constant

conflict between the
, pedestrian and the taxi
for space.

Taxi are where people are
and people are where taxi

" are. The taxi will attempl to

© get as close 1o their users
drop-oft zone as possible
resulting in the faxi rank
becoming a parking lot and
the road the drop-off. This
results in high levels of
obstructed  traffic and a
unsafe environment for
pedestrians,

To create a safe environment
for pedestrian and car, the
taxi is pulled off the road into
an island,separating the two
lane of traffic, this becomes
the drop-off, halfway in the

road and o the users
destination.
The taxi user is able to

orientate themselves before
the cross the road and cross



Messo Framework Conclusion

The Messo Framewaork

In order to create a great city for its people, the people and
their needs have to be considered, civic place, space and
public life are to be a starting point (Gehl, 2009). The
messo framework developed for the train station precinct of
Mabopane, intended to create the civic space that
facilitates the connection of the public and enhances the
public life of the people of Mabopane.

The messo framework is a set of principles or rules that will

be considered and responded to as the dissertation
develops.

© University of Pretoria
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03_ site selection
selecting energies to draw from

© University of Pretoria
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Hierarchy of Civic Space
Zoning low, medium and high order civic place

© University of Pretoria



In  order to determine an regri:ﬂ:ﬂigﬁm;
appropriate site, for a low to

medium order programme, amphitheatre and
preformance spaces

focused on the children's, within

Mabopane, need for civic space; town hall
the civic place hierarchy zoning administrative
established within the messo buildings

framework had to be considered. _
public square

The new low to medium order e stanen j
children-focused programme, is social space

to be place near or along side an mediiin drder /
existing high or medium order. ini2cial spacs r

Figure 3.22 high lights a number 4

of appropriate sites within the

fabric of the Mabopane train mall

station  precinct that could cemelery

accommodate the new station ——

children-focused civic space. public square

Figure 3.22
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Existing site movement and activities

Drawing of the existing energies to support the new activity

In order to understand the energies that could feed the
new programme, the movement and activities within the
train station precinct were examined.

The new children-focused programme is required to
draw of very specific energies within the precinct.
These energies and activities include, movement of
parent and child to and from school, residential
activities, school activities and recreational activities,
such as a park.

Figure 3.23 illustrates movement within the train station
precinct. The movement circles aid in identifying the
nodes of energy, which develop within the precinct.
Placing the new child-focused programme within an
existing node, within the precinct allows the new
programme to draw off existing energy.

© Universityomia

Figure 3.23. Movement
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Figure 3.24 illustrates the movement routes around potential
low or medium sites within the large movement node that
develops around the mall, within the station precinct. A

: connection route has developed across both sites,
b Uy ) connecting the residential activity to the north with the
LR & A transport and retail activity on the south.
e = H3 5
N A
Figure'3:24 -

_.’.;:-_?‘1._?;,'1:%'?}"::: oy
H Uty 3 5

Figure 3. 25 illustrates the activities surrounding the same
two sites within the large mall node. The main activity
surrounding the most northern site is residential activity.

The most southern site is surrounded by a number of
different more high order activities including, transportation,
retail and residential activities.

© University of Pretoria

Figure 3.25
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The selected site

The final site (site 1) has an existing civic function, the selected site is an
existing park used by local children and adults on a daily basis. The park serves
as a connection between the residential activity on its northern and western
boundary and the retail and transport activity on its southern boundary. On the
site’s eastern boundary is an existing medium order civic function, the local fire
department.

The selected site meets the energy and activity requirements mentioned
previously.

The selected site is able to draw from medium to low energies and activities
surrounding it and is able to make use of the existing activity and energies
occurring on the site in order to support the new child-focused programme.

Figure 3.26 illustrates the surrounding activities and energies mentioned above.

As illustrated in figure 3.26 energies surrounding the selected site are share with
a neighbouring new civic programme. The higher order energies and activities
surrounding the site will be filtered through the neighbouring civic function and
will potentially be lowered as they enter the child-focused programme.

The new child-focused programme will draw from the activity and knowledge in
the existing civic function housed in the fire station precinct on the adjacent site.

The selected site is houses an existing civic function and is located near and
within existing civic functions within Mabopane. The selected site also sits within
residential activities and along a movement route. The site was selected in order
to use the existing and surrounding energies and activities to facilitate and
support the development of the resilience of the child, by tapping into the
potential, for resilience, they have.

© University of Pretoria
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existing mall

o
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Figure 3.26
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04_ micro framework
creating the context of the site

The Macro and Messo frameworks
developed, as part of this dissertation,
were established to create the opportunity
for the development of resilience within the
surviving fabric of Mabopane. The site for
a child-focused program within
Mabopane, was selected within these
frameworks in order to create the civic
space that facilitates and enables the
resilience of the children using the
architecture explored in this dissertation.

existing
station

The following chapter explains the micro
framework, explored and developed for
. - the precinct and fabric surrounding the
site selected for the child-focused
program and the site being developed by
the “Negotiating the Edge"” dissertation
exploration.

new promenade
to gross rail

© University of Pretoria
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Micro Framework Concept

An approach to creating the context the site is located in

layering '
fram the front garden to
behind the front doaor

A layering concept of public to

private  civic energies was
established as a means to
organize and develop the

movement and capturing spaces,
programs and site operation
times, of the two neighbouring
sites.

The concept was developed
around the idea of entering a
house, moving from the most
public space, front garden, and
ending in the most private space,
behind the front door.

front porch

Figure... illustrates the concept of
“house entering layers” over the
two site neighbouring sites.

The most public space layer, the
front garden layer, develops
around the most public civic
function and activity around the
existing mall. The next layer
enters the “Negotiating the Edge”
exploration and is the

public-to-semi-public “front porch”
layers.

The layers that form the transition
space between the sites being

/

The micro framework intention for
the “at the front door layers” is the
development of a capturing square
space, introducing the
child-focused program on site that
follows.

The conceptual layers that define
the child-focused program, are the
more private civic space, “the
behind the front door layers”.

The layering concept enable the
layering of the “publicness” of the
civic spaces being explored in
both the “MNegotiating the Edge”
dissertation and this dissertation,
The Resilient Child: Emotional

—_© University of Pretorif// :
— — behind front door
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Response to Surrounding Civic Place
Exchanging resources between existing civic function and proposed civic function

The intention for the selected sites within The figure below explains the exchanges
the micro framework is; to exchange between the existing civic functions and

energies and resources between the the newly proposed civic functions and P
existing civic functions surrounding and the exchanges between the two newly i ol
the sites and the newly proposed civic proposed civic functions. Exchange of Resources
A Tangible and intangible exchanges
functions. between programmes  and

|territories overlap

|
Hiract sharing of panpl+

tarritories mreriapl |
B 4% A resource

| .
fire:

. |
I o . [N SR ) Eee —— I ‘Slati
retesl I Yy | | Brovide sacial esalince en
I - I | |
L , ; o
| |

: :pravide physical resource to |;Jr‘:l:|il}l'll |
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Response to time

The exchanges between the two
proposed sites occur in energies
and resource, time and

Daytime activities determine the
exchange of skills, from cognitive

Nighttime or early evening
activities determine the
exchange of recreation and

programmatically. Child: Emotional Space social interaction, starting with
The time exchanges determine dissertation to the physical skill, of family shared meals in the
the resources and programmatic building developed with the Resilient Child: Emotional

activities that are exchanged at
different time of the day.

“Negotiating the Edge” (Farmer, E.
2014) dissertation.

Space dissertation and ending
with larger restaurants and
recreational activities in the
“Negotiating the Edge” (Farmer,
E. 2014) dissertation.

shills tranglor durng the day

—_— N
—
= 0 - =e——s—seese
e ——— e
———

overlapping of time

mast public space

recrealional during the evening J

mast public space

stepping thresholds up and down ino and R s i : . A rr o —
oul of civic space © UanerSlty of EmLQ!"LS[TnT"-q_I"_’; o et e e T g s R

Fiqure 3.16



Programmatic response over time
The essence of each programme in the framework and the time they occupy

Figure 3.17 explains the programmatic and
time exchanges across the two explored sites,
in terms of the layering concept established for
the development of the micro framework, the
users of each proposed civic function, the skills
or energies being exchanged and the time of
day the exchanges occur.

front porch foyer behind the front door
- =~ children grow ;ird move :1? S~
older educational facility "')I
public ) older ( ) children
sqguare most public space education physical connection education
feed activities on creales exchange between
educational sites two programmes
share . 4 practice ' 4 educate { introduce

celebration of family meal time
night-time performances and recreation

recreation and restraurant

night-time activity draws energy from one site to the next as the night Upfolds

. © University of Pretoria
Figura 3.17
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Programmatic response
What the proposed architecture does to fulfill a need on site

Figure 3.18
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The neighbouring sites facilitate
programs that address a need
evident within the fabric of
Mabopane and attempt to address
these needs by tapping into the
existing skills and energies
present in the fabric.

The “Negotiating the Edge”
(Farmer, E. 2014) program
addresses the lack of local skills
transfer within the fabric of
Mabopane, from one generation to
the next by, creating a facility that
provides the conditions for the
development of a local
manufacturing skill. It also creates
the opportunity for the community
to learn and develop this skill
within a training facility (Farmer, E.
2014).

The Resilient Child: Emotional
Space dissertation addresses a
need for a children focused civic
spaces and facilitates the child
and the family in an center focused
on the early development of the
child, in terms of their emotional

© University of Pretoria

and cognitive development.
Tapping into the energies
generated by the wondering child
after school. (The program explore
in this dissertation will be explain

in further detail later in this
document.)
The programs were developed in

order for them to potentially
support one another as the users
move from one stage of life to the
next. This support from one
program to another was aided by
the concept of layering, explored
in the development of the micro
framework within Mabopane. As
the users of the Resilient Child:
Emotional Space program grew up
and moved into the early career
and tertiary educational years they
move out from “behind the front
door” (basic cognitive skills and
learning at early development
years), to “on the front porch”
(engaging in and developing a
local skill and knowledge) in the
“Negotiating the Edge” (Farmer,
E. 2014) program.
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Structural response

The edges and built forms defining the sites
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the sites,

A master plan for both the
“Negotiating the Edge”
(Farmer, E. 2014) and the
Resilient Child: Emotional
Space dissertations was
designed. The mater plan
included civic functions
such as the Central City mall
and the local fire station.

The neighbouring sites are
currently divided by a
number  of low  cost
government houses and are
in poor condition. It was
suggested that this housing
is to be removed and
replaced along the edges of
in the form of
denser row houses. The
incentive in order to remove
these existing house and
relocate the owners in the
new row house intervention
Is; ...

The new row houses are

used as a means to define

the sites boundaries and a

means of residential

energies and activity that
aid in the support of
1 programs.

© University of Pretoria

A "Parasitic” housing system was
designed for the hard north facing
facade of the Central City mall.
The housing is takes advantage of
the northern orientation. It sits
above the service road, servicing
the mall and will potential house
mall employees.

A water management concept was
established within this master plan
(this concept will be further
explored in the technical chapter
to follow in this dissertation).

The water management concept
includes a collections pond, that
becomes a public meeting space,
in the layers between the two sites,
a number of bio-swales, that
collects water off the site and
transports it to the pond and water
tower, that stores water, which is
then used within the new
interventions and the fire station.
The water tower is also intended to
be an orientation device within the
community.

Figure 3.19 and 3.20 illustrate the
intentions for the fabric
surrounding the sites and the
master plan designed.
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Final micro framework

Figure 3.21 illustrates the micro
framework developed for the
“Negotiating the Edge" and
Resilient Child: Emotional Space
dissertations. The architectural
explorations  will attempt to
re-enforce the “entering a house”
layering concept explored in the
development of the micro
framework.

The decisions made within the
micro framework are guidelines
established to set up conditions the
new architecture can respond to
and will change as the architecture
explored in this dissertation is
developed. s

© University of Pretoria
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04  Theoretical Premise : Resilience and Emotion

01_ Regenerative Resilience

02_ Survival Patterns and
Regenerative Resilience

03_ Creating Resilience

04_ Resilience and Emotion
Developing emotional
Resilience through Architecture
Pschological goals of spaces

07_ Design Principles and
Conclusion

© University of Pretoria



Introduction

Resilience

Resilient design and the
impact resilient design
has on a community.

| Regenerative

The influence the social
structure of a community has on
the community’s resilience and
the resilience of the individual
person.

© University of Pretoria

Usmg the potentials within the
social structure of a community
and in the resilient design
concept to create resilient
communities and people.

-Personal Resilience Vs
Community Resilience.

:04

—

F‘erscnal resilience and its impact on
emotions and the community as a
whole.

-Personal Resilience vs Community
Resilience.



Design Principles
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Conclusion and principles
developed for the creation of
spaces.

Conclusion

Figure 4.1. Theoratical Fremise
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List of Definitions:

Resilience:

The ability of a system to bounce back to an
operational state, after being exposed to
stress or change, moving forward from the
change maintaining existing relationships
and connections.

Regeneration:

The ability of a system to evolve and develop
during change, creating new relationships,
in order for the system to continue operating
effective and efficiently.

Regenerative Resilience:

The ability of a complex systems to adapt,
by reorganising existing processes,
systems, structures and elements to renew
and transform the system and create new
processes of survival and relationships that
ensure the networks survival.

Survival Network or Pattern:

Survival networks are the relationships
developed between members of a
community, through which skills and

resources are shared, in order for the
individual members of the community to
survive.,

Ritual and Routine:

Activities, determined by the designed
fabric of the city, for a specific survival
network that enables the survival networks
sharing of energies and resources and in

doing so facilitating its resilience.
Tasks:

Rituals or routine established by the design
fabric of Mabopane, for a specific survival
network, that aids and enables the
resilience of the survival networks.

Civic Space:

Civic space is the interaction of people with
one another and civic place. It serves the
community and addresses a need.

Potential Energies:

Skills and resources that specific survival
networks inherently possess, that can be
used to aid in their own resilience and the
resilience of networks that share a
relationship with it.

© University of Pretoria

Emotional Intelligence:

Emotional intelligence is the ability for an
individual to reason and respond both

cognitively and creatively and
understanding when the appropriate
emotional and reascnable response is
necessary.

Cognitive Reasoning:

Using academic skills, such as reading and
writing, to respond to and solve problems,
Creative Reasoning:

Using artistic and creative skills to respond
to and solve problems.
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In order to design effectively and
with a better understanding of how
design influences and is influenced
by a township community, a number
of architectural and design theories
were investigated.

The theoretical investigation includes
the concept of resilient and
regenerative design and its impact
on a community.

Once there is an understanding of
how these principles influence a
community, how resilience can be
created within Mabopane will be
investigated.

The link between a person or
community's resilience and their
emotional wellbeing will also be

investigated.

© University of Pretoria

Introduction:

And finally how emotional wellbeing
can be facilitated through
architecture will be explored and
translated into a set of design
guidelines and principles, and an
architectural program, specific to
Mabopane.

Figure 4.1. illustrates the
breakdown for the theoretical
premise explored within this

dissertation.



98  theoretical premise

01_Regenerative Resilience:

Resilient design and the impact
resilient design have on a
community.

“African cities are works in progress,
at the same time exceedingly
creative and extremely stalled.”
(Simone, A. 2004: 1)

Survival and Life:

African cities are unigue and
creative, easily adapting and altering
lifestyles, as the environmental,
economic and social fabric defining
them changes. This easy adaptability
allows for the SURVIVAL of the
community, relying on the city for
LIFE (Simone, A. 2004: 1).

Simone, in For the City Yet to Come,
argues that the extreme adaptability
of an African city forces its
community to reinvent traditions and
cultures, in order for them and it to
survive. He continues by stating that
the reinvented traditions are often
dynamic links between past and
future, but have lost, ignored or left
unused an enormous amount of

creative, traditional or cultural
energies (Simone, A. 2004: 1).

These lost and unused creative,
cultural or traditional energies may
hold the potential to move an
African community from SURVIVAL
to LIFE (RESILIENCE) (Simone, A.
2004: 1).

Mabopane is a typical African city,
both creative and unique but also
simply facilitating the survival of it
community, by reinventing
traditions and networks and
squandering enormous amounts of
creative energies.

That fabric of Mabopane is defined
by what Simon describes as a
“hodgepodge” of systems and
activities, all adapting as things
around them change in order for
them to survive. This hodgepodge
fabric is defined by extreme
diversity and the ability to hastily
assemble and demolish systems
and activities, by taking from
whatever is in sight.

© University of Pretoria

According to Simone, an African
city such as Mabopane has the
appearance of vitality and life as a
result of this hodgepodge fabric
and their ability to reinvent traditions
and systems that once defined
them.

However, this vitality is not life and
resilience but simply survival.

What then is a living, resilient and
regenerative African city?

To understand what a resilient and
regenerative city is, both concepts
will be explored and related back to
the existing fabric of Mabopane.

Christina Du Plessis describes
resilience (in its simplest form) as a
systems ability to bounce back or
return, as fast as possible, to its
original state.

In complex systems, such as cities,
it is however not always possible for
the system to return the original
state, while maintaining its existing
functional components. Therefore

<l
il
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resilience for complex systems
evolves into the system'’s ability to
absorb stress and shock without
losing the functionality of the
system’s components and network
structures (Du Plessis, C. 2013).

Mabopane, like the African city
described by Simone, has the ability
to absorb a certain amount of stress
and shock without Iloosing the
functionality of the majority of its
functioning systems and networks,
by reinventing traditions and the
systems themselves. These systems
and networks are adapted without
regard for the importance of
existing systems to the individual
user and the community as a whole
and a number of systems will be
completely lost within the changing
environment (Simone, A. 2004: 1).
The loss of the existing networks
leaves a number of the users
without a functioning system of
survival.

Du Plessis describes a third level of

resilience for complex systems such
as Mabopane that eliminates the

© University of Pretoria

trisk of loosing a user's or the
community’s system of survival, to
the changing environment,
completely.

Du Plessis describes this third
resilience as a complex system’s
ability to adapt, by reorganising
existing processes, systems,
structures and elements to renew
and transform the system and
create new processes of survival
and relationships that allow for the
development of new networks and
systems within the complex system
itself (Du Plessis, C. 2013).

In order for a city, such as
Mabopane, to adapt as described
in the third level of resilience, the
city is to be able to develop in a
regenerative manner. This
introduces the concept of
regenerative resilience.

Regenerative resilience includes
the concept of regenerative
development as the system absorbs
stress. In essence, regenerative
development is the ability for the
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complex system to use existing
natural, economic and social
potentials to reveal and develop
latent energies within the system
and the networks the system is
made of (Du Plessis, C. 2013).

The systems of Mabopane, as
mentioned previously, have the
ability to absorb stress and reinvent
existing systems, but loose and
ignore latent possibilities within the
natural, economic and social
systems within the city. The city is
simply surviving.

This is where the possibility for an
intervention within this complex
fabric presents itself. Regenerative
resilient design will allow Mabopane
and its community to rely on the
latent potential within its own fabric,
reducing the possibility of systems
and networks it is dependent on
from simply dying when the
surrounding environment changes.
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Regenerative Resilience:
using existing natural, social and civic potentials
within the networks and systems within the
community to reveal latent possiblities within the

o - T v networks and systems to adapt to and absorb
Rt e m——— N change, in order to form new relationships or
& - T ~_ “~_ strengthen existing ones.

potential within system

used to create new relationships
within larger system in order to
aid in growth and change of the
individual system and larger

sz.rstserrj_

pﬂtential within system

\ .H Gt . used to allow and enable

\ e 5 lvic potential . system to adapt and grow
/ 4 during change

'© University of Pretoria Figure 4.5. Regenerative Resilience Diagram
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2_Survival Patterns and Regenerative Resilience:

The influence the survival patterns of
a community have on the
community's resilience.

In order to design for Mabopane, the
latent potentials within the fabric
need to be discovered and the
systems and networks that hold
these potentials understood.

The impact the physical fabric has
on the ability for the survival
networks to interact and share
existing energies and resources
needs to be understood, in order to
understand how the  design
intervention can enable the city's
resilience.

Creative Connection and Designed
Stability:

“Development... happens when
people, however poor in money, get
together, get organised... It

happens when they are savvy and
able to influence or change the
course of events or order of things
locally, nationally and even
globally...Development... is that
stage you reach when you are
secure  enough in  vyourself,
individually or collectively, to
become interdependent; when ‘I’
can emerge as ‘'we’." (Hamdi, N.
2004: xvi)

Hamdi suggests informal cities such
as Mabopane exhibit a number of
patterns, networks and systems that
allow for problem solving and
survival within the city. The problem
solving accomplished by these
networks and systems is achieved
by drawing on a wvariety of
information from a number of small
and simple local elements; one
network or system drawing off a
second network or system in order

© University of Pretoria

for the user to survive. The reliance
of one local system on the energy of
another allows the systems to
reorganise and adapt themselves in
order to move from one kind of order

of life to a higher order of life

(Hamdi, N. 2004: xvii).

The community's ability to adapt
and reorganise existing orders,
patterns and  systems, using
existing resources and energies,
allows the community to absorb
stress and shock and create new
relationships and systems of
survival, as discussed earlier in the
chapter. It allows the city to develop
resilience.

Mabopane acts like the informal city
described by Hamdi, displaying a
number of patterns that support the
community's survival, but does not
facilitate the sharing of resources.

Through the process of mapping

the networks and patterns within =

Mabopane, the lack of resource and
energy sharing between
networks was evident.

these
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Hamdi attributes the lack reliance
and sharing of existing energy and
resources between survival
networks, on a lack of designed
fabric that provides stability, rules
and routines. The stability provided
by the designed city fabric
facilitates the interaction of survival
patterns and therefore the
opportunities for the existing
patterns to share energies and
resources (Hamdi, N. 2004 xvii).

Mabopane by no means has a lack
of formally designed fabric,
however, the sharing of energies
and resources within this fabric is
limited.

The formally designed fabric is
defined by a large transportation
precinct. The rules and routines this
precinct are limited to the
community’'s coming and going, to
and from external support systems
elsewhere within the Tshwane
metrople.

© University of Pretoria

The limited rules and routines
enforced by the physical fabric of
Mabopane limits the number of
patterns and networks that are able
to develop in order for community to
survive. There is a reliance on
external energies and resources
limiting the community's ability to
become self-reliant and resilient.

In order for the city to develop
resiliently, Hamdi suggests that
there is to be a balance between the
creativity of the existing patterns,
and the energies they embodied,
and the stability of design (Hamdi,
N. 2004: xviii).

The designed fabri of Mabopane is
to allow for and facilitate the
development of new patterns and
networks within the community, as
the environment around them
changes, by providing the stable
space and place for the connection
and sharing of existing networks
and energies to happen (Hamdi, N.
2004: xviii).
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According to Hamdi the designed
fabric is to aid in the development of
patterns that “get it right for now and
at the same time being tactical and
strategic about later.” (Hamdi, N.
2004 xix).

Designing the Rules and Routines:

Hamdi suggests the designed
fabric inserted into the existing
fabric can and oppose the existing
rules and routines, in order to
strengthen the existing patterns and
networks. The disturbance can
occur when the existing designed
fabric does not work effectively or
will become completely ineffective
and harmful when faced with
change (Hamdi, N. 2004 xix).

The newly designed intervention
and the new rules and routines it
enforces, can impose, intersect and
interrupt existing habits, routines
and technologies, in order to
develop new patterns and networks
and allow for exiting patterns and
networks to share unfamiliar
energies and resources, so that
they are able to with stand change
and develop resilient networks
(Hamdi, N. 2004: xix).

© University of Pretoria
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* problems are solved by drawing on a variety of [resources] from a
multitude of small, relatively simple and local elements”’_ Nabeel
Hamdi, Small Change

the individual fits into the larger system and lives for it.

i ~overall surviving system
y

%

the network attQmEIing to survive within
the larger network Uges creative means to
~ draw resources “rom  surrounding

i networks. design creates a formal setting
in which creative activity can occur.

7 network surviving = =

i within system !-f

the suryiving network
then uses resources to
develop itself and grow
the larger systems.

- = -

~. _ resources within system _ -~
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© University of Pretoria Figure 4.8. Sharing Resources in order to develop Resilience Diagr:
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Hamdi suggests that designers
should embrace three ways of
thinking when designing the new
rules and routines that are to be
inserted into the existing fabric and
aid in the problem-solving of the
community: designers are to think
serially, associatively and
holistically (Hamdi, N. 2004: xx).

The designer thinks serially when
the newly inserted designed fabric;
defines goals and tasks within the
fabric, that the patterns and
networks reach as they interact with
the newly inserted design. Thinking
associatively causes the designer

to find associations and
connections  between  existing
patterns, networks, people,

structures and experiences. This
way of thinking allows the designer
to insert the intervention within
existing energies and activities,
ensuring its has an appropriate
function within existing patterns and
networks. Finally designing with a
holistic way of thinking, allows for
creative, imaginative and intuitive
connections and networks to

develop as the existing patterns
and networks use and interact with
and around the designed
intervention (Hamdi, M. 2004: xx).

The newly inserted designed
intervention is to find a balance
between the creativity of
solving-problems and surviving and
the stability of the existing
associations and goals, while
adding new tasks and goals and
associations (Hamdi, N. 2004: xx).

The existing creative patterns and
designed stability:

The designed physical fabric of
Mabopane, as discussed
previously, limits the interaction of
survival patterns and prevents
sharing of resources and energies
between the patterns. The existing
fabric of Mabopane does not
effectively enable the development
of new patterns.

Through the process of mapping, it

was observed that the existing
survival networks and patterns in

© University of Pretoria

Mabopane develop as a result of
the stability, rules and routines
created by the transportation
precinct. The precinct is defined by
a large train station, bus depot and
taxi rank in which the survival
networks develop.

The existing fabric has elements
that develop around the ways of
thinking Hamdi suggests the newly
designed intervention be designed
around.



theoretical premise 107

Thinking Serially: Thinking Associatively: Thinking Holistically:

Designed fabric  defining
goals, in order to facilitate
regenerative resilience.

Inserting design intervention
into existing connections
and relationships in order to

Design fabric facilitates creative
and intuitive development, over
time and as change continues to

strenthen survival and occur.
faciliate regenerative
exisitng physical resilience. : N
goals and facilitated within designed
B ) fagilitating rituals . _ fabric. \
exisitng  rituals, existing physical
tasks and goals. J fabric defines exisitng fabric ’
' - connections  and
relationships. exisling connections

and relationships
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[=======m—emem—e———————

new design intervention

inserted  into  existing 7

relationships, drawing newly {

D:f Exlil_:ng Energle-s ?I'Id designed == creative connection
existing weak I ?e:::ilgnsi?p. SXISING | fabric | \J, developed and facilitated
relationships f "= by newly designed fabric.

newly  design  fabric
defines missing goals,

designed fabric adaptable
according to communities

. L
new design intervention inserted
into weak connection, in order to

Creates new CO"”EFﬁG”S facilitate stregthening of need.
and the opportunity for connection or create opportunity
regenerative resilience. for new relationships.
) - : © University of Pretoria
Figure 4.9. Serial Thinking F%o -le ?lfl Associative Thinking Figure 4.11. Holistic Thinking



108 theoretical premise

In order to understand where the
newly designed intervention should
fit into the existing fabric, how the
existing fabric has developed
needs to be understood.

The existing goals and tasks that
are defined by the transportation
hub are determined by the users’
routine of, going to and from work
elsewhere in the metrople.

Through the mapping process, the
existing goals and tasks in
Mabopane where identified as the
movement from home to the
transport hub, dropping children at
school and picking up grocery
supplies at the local informal market
at the hub.

Through the process of mapping it
was observed that once a child is
dropped off at school and the
school day has ended, the tasks
established by the fabric of
Mabopane, for the child have
ended. The child is left to wonder
“taskless” through Mabopane until
evening and the tasks established
by the individual family.

Through the process of mapping it
was observed that once a child is
dropped off at school and the
school day has ended, the tasks
established by the fabric of
Mabopane, for the child have
ended. The child is left to wonder
“taskless” through Mabopane until
evening and the tasks established
by the individual family.

The task and survival pattern of
people moving to the transport hub
and on to work establishes an
association of user with the. Survival
patterns form connections as
individuals using the hub make use
of the local informal market. The
market is a support for the local
community throughout the day as
they make use of the products the
market provides.

The  wondering child  starts
associating itself with open green
spaces within the fabric of
Mabopane. Parks, open street
corners and sports fields become
the meeting place for children as
they wait for dinnertime.

© University of Pretoria

The connection between children is
strengthened but the connection
between child and parent is
weakened.
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BRIl The community's capacity for The newly designed fabric will aim to
by creativity is evident in the establish rules and routines that
development of the informal market enable the children's network to
within transport hub. connect with surrounding networks

and share or draw off energies and

The market not only supports the resources within the surrounding
daily exodus of community networks.

members, but also supports

remaining members as it has (Further explanation for
becomes part of local concentration on the children's
entrepreneurship. survival network will be addressed
s b e T later in this chapter and in the
e "“-:-.I Ep SR e Through the process of mapping. programme and concept chapter to
5 '“*"Ff,‘é:""*--li e ﬂ}..i. the network that ensures the foliow.)

I8 .

P easalln i | =="3"" <, rvival of the child was observed to

o N g m be neglected and forgotten by the
existing designed fabric  of
Mabopane, therefore, there is a lack
of or very few rules and routines that
ensure the children's survival and
their ability to connect with survival
patterns within the community.

The new design intervention will
consider the existing goals and
tasks, associations and creativities
that influence the children, and
address missing or neglected
goals, tasks, associations and
ability to be creative.

© University of Pretoria
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3_Creating Resilience:

Du Plessis describes regenerative
resilience, for complicated systems,
as the systems ability to make use of
existing potentials, energies and
resources in order for the system to
absorb stress, reorganise itself and
create new relationships, in order for
the system to with stand current
change and change guaranteed in
the future (Du Plessis, C. 2013).

Hamdi describes the same concept,
as a community’s ability to develop
creatively within the stability of
design. Hamdi promotes the use and
sharing of existing resources
between existing survival patterns, in
order for these patterns to creative
new relationships and patterns that
are appropriate for the current
circumstances and the
circumstances of the future. Hamdi
starts introducing the role of
architecture and space within the
creative  development of the
community.

Architecture defines the rules and
routines that create and define the
patterns that aid in the survival of the

community and creates the
opportunity  for the interaction,
connection and sharing of existing
patterns, resources and energies.

Creating and revealing the
community's latent potential and
ability to develop regenerative and
resiliently (Hamdi, N. 2004).

With  this understanding  of
regenerative resilience and
architecture’s basic role in creating
a community that can develop
regeneratively, how the architecture
of the city and individual buildings
are to be created, in order for the
community to develop regenerative
and resiliently, can be explored.

Jan Gehl| describes architecture's
role in the creation of a sustainable,
resilient cities and how he believes
the individual work of architecture
can be created. He explores
architectures role in the creation of
great cities.

© University of Pretoria

Making great cities:
“Life, space, buildings- in that
order, please.” (Gehl, J. 2010).

“Designing great cities for people
must have city life and city space as
a point of departure.” (Gehl, J.
2010).

Gehl suggests that the only way to
approach the design of great cities
is to start by considering and
understanding city life and the city
space (Gehl, J. 2010).

City life, according to Gehl, is the
rituals and routines that connect
people (the city user) to other
people, patterns and networks,
places within city and spaces that
serve the city. Gehl describes city
spaces as the spatial programmes
that result from city life (city rituals
and routines). City space provides
the opportunity for the connection
and interaction of the routines,
rituals, people, patterns and
networks (Gehl, J. 2010).
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Figure 4. 15. The city at eye level

The point of departure for the
creation of great cities is the human.
According to Gehl the creation of
resilient and regenerative cities,
“must start at eye level and end with
a bird's-eye view". The designer
must work with human dimension
and city life, and evolve the rituals
and routines into the required city
spaces and then concentrate on the
buildings that create those spaces
(Gehl, J. 2010). Gehl encourages
the designer to create architecture,
for the resilient cities, that
concentrates. on eye level, the
human dimension of the city.
Creating cities for its people must
be part of the architectural
challenge a designer faces. The
architecture of the city must create
the city spaces that facilitate and
empower the life and ritual that
defies the city and the city user
(Gehl, J. 2010). Eye-level cities are
created by considering the rituals
and patterns that allow the city user
to survive and live. City spaces are
created in order to facilitate and
strengthen these patterns and
provide the opportunity for the
patterns and networks to connect
and share existing resources and
ener§iguvishsefPreiori2010).

This sharing of existing resources
and energies, according to Hamdi
and Du Plessis, allows the city user
to reorganise and develop new
relationships and patterns that allow
the city and its individuals to absorb
current and future change; allowing
the city to develop regenerative and
resiliently (Du Plessis, C. 2013 and
Hamdi, N. 2004).

According to Gehl, in order to
create a regenerative and resilient
city, the creation of architecture for
this  city must  start  with
understanding the ever-changing
rituals and life that defines the city
and its users. Once the city life is
understood, the spaces and
programs that serve and support
this life can be determined and
created and then finally the
architecture can create the required
spaces.

By understanding the
ever-changing city life, then
creating city space, that serves and
facilitates that necessary change,
and finally the require architecture,
allows the city to absorb the change
and move on (Gehl, J. 2010).
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Individual Networks in Great Cities:

Cities are made up of a number of
different patterns and networks.
Each of which determine the survival
of a number of different city users.

The survival patterns and networks
are defined and define a number of
different rituals and routines resulting
in different spatial and programmatic
requirements. The different spaces
need to serve the city user defines a
number of different architectural
requirements.  Different  survival
networks have different spatial and
architectural needs, that designed
city is to fulfil.

Gehl, in Cities for People, identifies
the importance of city space that
serves its people and their daily city
life and rituals. In an informal setting,
such as Mabopane, the community
depends on civic space to fulfil the
spatial requirements of every day
activities. The community depend on
civic space in order for them to
create new relationships and
connections and shared resources,

between one another. (Gehl, J.
2010).
The space requirements define

architectural requirements in order
to create the civic space that will
serve the community.

The civic space created within the
community has to create the
opportunity for the creation of
connections and. The designed
fabric must create civic spaces that
allow for spaces to change over
time as the networks' needs
change.

© University of Pretoria
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* Life, Space, Buildings- in that order”
_Jan Gehl Cities for the People
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Daily rituals define required
spaces in order for networks to
survive,

Required spaces have specific
programmatic needs and facilitate
specific  connections between
spaces and ritual within city
fabric.

The requires spaces determine the
required designed fabric. The designed
fabric, the building, defines and creates
the requires survival spaces and facilitates
the connection of spaces and rituals,
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Mabopane: Life, Space, Building- in
that order:

Mabopane, has a number of different
patterns and networks, each with
specific daily life, spatial and
architectural requirements.

A number of these networks were
observed during the process of
mapping.

Through this process, the daily
routines and rituals defined by the
different survival networks were
observed and examined.

With an understanding of the existing
daily rituals of a number of
Mabopane’s survival networks, the
spaces required was observed.

Figure 4.17, illustrates the existing
survival networks that were mapped
in Mabopane and the spaces that
form as a result.

© University of Pretoria o
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Why the children’s survival network?

The survival network and pattern of
Mabopane's children was selected
for a number of reasons, based on
observations made during the
mapping process and the
theoretical exploration.

1. Missing tasks, defined by
the designed fabric, dedicated to
the children of Mabopane:

As described by Hamdi, the
designed fabric of a city defines
rules, routines and tasks that allow
the surviving networks to share and
draw off existing energies and
resources (Hamdi, N. 2004)

It was observed through the
process of mapping that the
designed fabric of Mabopane, does
not determine daily tasks for the
child and its survival network. The
child's daily ritual is facilitated by
the designed fabric for a portion of
the day, once the child finishes
school they are left to wonder
through the city, without a set task
or place of belonging.

© University of Pretoria

2. Missing connections and
interactions of the children's
survival network and supporting
networks:

As part of the mapping process
and the theoretical exploration the
result of the lack of tasks for the
children of Mabopane was
observed as a lack of connection,
interaction and  sharing  of
resources and energies between
the children’s survival network and
survival networks that can support
or enable the child's resilience.
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3. The resulting missing civic
space dedicated to the child and
the required connections and
interactions the children’s network
requires to be resilient.

As explained by Gehl, the life and
rituals of a survival network and the
connections and interactions this
network requires determines the
city space that will serve and
facilitate this life and
connection.The fabric of Mabopane
has a lack of civic space that serves
the children’'s survival and an
opportunity for the children’s
network to connect with others and
share and draw off existing
energies and resources.

© University of Pretoria

4. Mabopane does not provide
the children’'s network with the
opportunity to be resilient:

The designed fabric of Mabopane
does not provide tasks and goals for
the child within the community;
therefore, the designed fabric does
not provide a place of belonging
within the community. The lack of
tasks and belonging results in a lack
of connection and interaction for the
networks.

This prevents the network from
developing, using existing
potentials for resilience.

The children's survival network was
selected because the opportunity to
create a designed intervention that
will enable the resilient and
regenerative development of the
child was most obvious and needed.

theoretical premise 117
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04 Resilience and Emotion:

The intention for the architectural
intervention, within the fabric of

Mabopane, is to create the
opportunity and facilities for the
development of resilient or
regenerative networks within the

community, by drawing off and
sharing existing and latent potentials
and energies.

In order to create the conditions for
resilience, the rituals and routines
that make and will potentially make
the networks, within the community,
resilient need to be understood.

When considering the children's
survival network, within the
community, the following questions
arise: what makes a child resilient?
What rituals and routines increase
and facilitate this resilience? What
potential and latent energies need to
be shared between networks in order
for the network's resilience to be
increased?

What makes a child resilient?

The environment the children of
Mabopane are expected to survive
in is characterised by violence,
poverty, depression and alienation.

This environment threatens the
survival and the physical,
psychological and emotional

wellbeing and development of the
child and the networks it depends
on (ed Camilleri, V.A. 2007:186).

As mentioned previously in this
chapter, the fabric of Mabopane
neglects the child and their
potential to be resilient in a number
of different ways:

1. The design fabric neglects to
set tasks for the child within the over
survival of Mabopane.

2. The design fabric does not
provide the opportunity for the child
to interact and share resources with
supporting networks.

3. Missing civic space that
provides the opportunity for the
needed connections and
interactions

© University of Pretoria

the child needs to become resilient
and regenerative.

Each of these points of neglect has
a lasting impact on the children of
Mabopane's wellbeing, both
physically and emotionally.

Figure 4.22 demonstrates the
emotional and psychological impact
each of the above-mentioned issues
creates.

In  order to facilitate the
development of a resilient child,
within the fabric of Mabopane, the
issues faced by the child need to be
solved, with a deeper
understanding of lasting emotional
and psychological effects these
issues create. In order to develop a
resilient child, how the existing and
intended designed fabric impacts
the child's emotional intelligence
needs to be understood and
addressed. A child is given the
opportunity to be resilient when their
emotional, psychological  and
physical intelligences are cared for.
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Emotional Intelligence - The

Fundamentals:

In order to understand how to create
an architectural intervention that
focuses on the emotional
development of the children of
Mabopane, the fundamentals that
form part of a child's emotional
intelligence needs to be understood.

Furnham explains that our traditional
idea of intelligence, an individual's
ability to cognitively reason, read,
write and comprehend concepts is
link to our abilty to reason,
understand and react to our physical
and social environments. He
explains that an individual functions

with a number of intelligences,
multiple intelligences (Furnham,
A:B).

Multiple intelligences is divided into
four  categories; cognitive or
educational intelligences, art
intelligences, personal intelligences
and spiritual intelligences (Furnham,
A: B).

Figure  4.23, illustrates  the
categories of multiple intelligences
and the factors that influence and
build them.

Cognitive intelligences are skills
and resources that an individual
can be taught in an educational
setting. They are skills that have a
definite right or wrong, can be
tested, analysed or scientifically
investigated (Furnham, A: 5).

Art based intelligences are an
individuals ability to recognize
patterns, rhythms and compositions
in art, music and space. They are
skills that allow individuals to
perform and express themselves
creatively. Art based intelligences
also include an individual’s ability to
use their physical body to solve
problems or design and create
products (Furnham, A :5).

Personal intelligences include
interpersonal and intrapersonal
intelligences.

© University of Pretoria

Interpersonal intelligence is a
person's ability to understand the
intentions, motives and desires of
others and effectively work with
them and intrapersonal intelligence
is a person's ability to understand
themselves and use this information

to effectively regulate their life
(Furnham, A:6).
Spiritual intelligence is an

individual's sense of purpose and
belonging, both in their immediate
environment and the universe. This
intelligence develops the
individual's need to care for their
environment and belong to a
network and system surviving in that
environment (Furnham, A:6).
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Furnham proposes that emotional
intelligence is a combination of a
person’s ability to understand and
relate to others, working with them
and their ability to understand
themselves and regulate their life.
Understanding the patterns and
rhythms that define their
environment and being able to
reason and solve problems logically
within those patterns. Emotional
intelligence is a combination of the
multiple intelligences within which
individuals operate (Furnham, A:
3-6).

intrapersonal;
self-awareness

personal intelligences

interpersonal:
relationships with
others

Because emotional intelligence is a
combination of intelligences a
number of skills and abilities
become components and measures
with which an individual's emotional
intelligence can be measured and
understood.

EMOTIONAL INTELLIGENCE

spiritual
intelligences

Figure 4. 24, illustrates the
components and skills that are part
of an individual's emotional
intelligence.
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Figure 4.24. Emotional Intelligence- components and skills

cognitive
intelligences

art based
intelligences

Table 4.1 explains the different
components in further detail.

problem solving
and adaptability

© University of Pretoria
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Intrapersonal:
Self-Awareness and
Expression

Interpersonal:
Social-Awareness and
Interpersonal
Relationships

Stress Management:
Emotional Management
and Regulation

Adaptability:

Ability to manage
change

General-mood:

Self-Maotivation

Personal
Intelligences:
Self-Regard
Emotional Self-Awareness
Assertiveness
Independence

' Self-Actualisation

Empathy
Social Responsibility
Interpersonal Relationships

Stress Tolerance

Impulse Control

Reality-Testing

" Flexibility

Problem-Solving

Optimism
Happiness

© University of Pretoria

Spiritual Cognitive Art Based
Intelligences: | Intelligences: | Intelligences:

Table 4.1. Emotional Intelligence- Components and skills
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Why does emotional
make a child resilient?

intelligence

Emotional intelligence influences the
resilience of a child because it
develops a number of skills that deal
with the cognitive and emotional
response to solving problems as an

individual and as part of the
community.

Developing the different skills
associated with emotional

intelligence develops a child’s ability
to reason and respond to changing
conditions and equips the child with
the ability to share resources and
energies that can potentially aid in
their survival (Furnham, A: 7).

Through the development of a child's
emotional intelligence a child is
given the potential to be resilientin a
number of ways:

1. The child is able to easily
develop social skills and build
relationships aid in their survival
and potential resilience.

By developing the child's
interpersonal skills, the child's
ability to relate to others, identifying
emotions and relating with empathy,
is developed and strengthened.
Strengthening this ability to relate
strengthens the child's ability to
build and form relationships
(Parker, J.D.A. et al. 2009:240).

Increasing the child's ability to
make  friends  and develop
relationships increases the number
of links and connections the child
has within their own survival network
and other networks within the
community.

The connections the child develops
within their own survival network
and others, within the community,
determine the energies and
resources the child is able to share
and draw off in order to survive.
Strengthening the child’s ability to

© University of Pretoria

create these connections increases
the resources and energies they are
able to draw off and share, securing
their survival and developing their
resilience.

2. The child is able to adapt
and allow for change, without
loosing important connections or
traditions.

The child is able to adapt and
change existing rituals they rely on
in order to support their survival.
The child's ability to adapt allows
them to establish and develop
rituals that are able to bounce back
and move forward during change,
building new links and connections.
The child able to adapt and change
their emotional and cognitive
response to their changing
surroundings, ensures they are able
to respond in a manner that
supports their survival rather then
breaks it down (Parker, J.D.A. et al.
2009: 240).
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3. The child is able to
recognise that different situations,
people and problems require a
different emotional and cognitive
response and that both an
emotional and cognitive response is
necessary (Parker, J.D.A. et al.
2009: 240).

An holistic understanding of a
challenge gives the child the ability
to understand the required and
necessary response for the present
and the future, and preventing the
same problem from re-occurring
thereby strengthening the system
rather then breaking it down or
forgetting existing traditions and
energies.

4. The child will develop an
understanding of themselves and
their emotions and what their role is
within the community and its
survival.

When the child is able to identify
and determine their role within their
own survival network, the survival
networks that share its energies and
the community as a whole, they are
able to take part in a number of
different rituals and tasks
established by the community. The
tasks and rituals belonging to the
child create a sense of belonging
for the child in the community
(Furnham, A: 7 and Parker, J.D.A. et
al. 2009: 240).

A sense of belonging and purpose
within the community gives the child
a sense of responsibility towards its
survival network, which ensures that
the child invests in, protects, builds
and strengthens the networks it is a
part of and the community's
resilience (Furnham, A: 7 and
Parker, J.D.A. et al. 2009: 240).

© University of Pretoria
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The goals established for developing
a child's emotional intelligence are to
strengthen and build skills that allow
the child to be adaptable, manage
their personal stress as well as,
stress present in their environment
and relationships and solve
problems both cognitively and
creatively (Furnham, A: 7 and Parker,
J.D.A. et al. 2009: 240).

Through the development of skills
that influence both emotional and
cognitive reasoning and responses,
the child is equipped with the ability
to understand themselves, others,
and their environment and the lasting
impact of their response. With the
development of the child's ability to
understand themselves and their role
within the system, the child is able to
develop a sense of belonging and
this belonging establishes child’'s
responsibility towards the rituals and
networks it depends on; ensuring
that they will build and invest in the
networks (Furnham, A: 7 and Parker,
J.D.A. et al. 2009: 240).

Furnham explains that it is essential
to develop emotional intelligence
from childhood because these skills
mold the adult. He observes that
adults that experience poor
emotional intelligence and
emotional development are often
rigid, with poor self-control and no
sense of belonging or purpose and
have wvery poor social skills,
struggling to build relationships and
fit into rituals and networks
(Furnham, A: 8).

Therefore developing the emotional
intelligence of a child makes them
resilient because it influences the
adult the child will become.

What rituals and routines facilitate
the child's resilience and what
energies are shared within the
rituals, increasing the child's
resilience?

The rituals and routines that
develop in order to support the
survival of a network

of people within a community are
the connections and relationships

© University of Pretoria
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the survival network creates. These
connections and relationships form
between people within the same
network, people in surrounding
networks, and between survival
networks and places within the
fabric of the city (Gehl, J. 2010).

The connections and relationships
that develop, determine activities
and tasks within the fabric that
enable and support the survival of
the. Rituals and routines facilitate
the sharing of existing energies
within the networks, allowing the
networks to use energies inherent in
their makeup to support their
survival (Gehl, J.2010). The use of
existing ensures that the network
will not lose all support when the
circumstances  surrounding the
network change. The remaining
support will allow the network to
bounce back and adapt, with
standing change and moving
forward stronger (Du Plessis, C.
2013).

According to  Camilleri, the
relationships and connections that

need to be developed in order to
strengthen and enable the survival
of a child within the city are: the
relationship between parent and
child, child and other children, child
and education, and child with
parent and teacher (ed Camilleri,
V.A. 2007: 51).

The relationship developed
between parent and child, within the
family unit, is fundamental for the
development of the child's attitude
and response to the chaotic and
ever-changing world outside of their
family. Camilleri suggests that a
family unit that is organized and
predictable, with clear rules and
responsibilities, within seemingly
chaotic informal settlements, will act
as strong protectors supporters for
the child. A strong relationship with
a stable, supportive and attentive
adult, will allow the child to grow
and learn, without fear and with a
positive attitude, enjoying what they
learn and the relationship in which
they feel loved (ed Camilleri, V.A.
2007: 51). Stable parents and family
units enable the resilience of a

© University of Pretoria

child, the child is able to solve
problems and recover from change
within a safe, positive and nurturing
environment, using both creative and
cognitive skills, that are encouraged,
built and supported in the stable family
unit.

The freedom of the child's creative and
cognitive responses and reasoning
within the family unit shapes and
encourages the child's responses
outside this unit.

How the child reasons and reacts at
home will determine their reasoning
and reactions away from home. The
relationship of the child with their
family is the foundation for the
relationships they develop away from
home. Camilleri explains, that the
development of peer relationships
among children establishes a support
network for the children in times of
need and turmoil.
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Friendships establish trust and
loyalty allowing the children to share
emotions, responsibilities and skills
in order to build and strengthen their
relationships and ensure their
survival (ed Camilleri, V.A. 2007: 53).
The friendships a child establishes
enables and supports a safe and
trustworthy network to rely on when
the circumstances around them
change. The children in the
friendship network have resources,
skills and energies they can rely on,
ensuring the child's recovery from
change and ability to adapt and
move forward.

The relationship of the child with their
school or educational system Is
unique and highly important in the
support of the child's resilience.
According to Camilleri, schools with
positive climate and high social and
academic expectations develop a
sense of belonging and purpose
within the child. The child is given the
opportunity to establish themselves
in a serious of tasks within the
educational environment as well as
activities afterschool. These tasks

require the child to develop and
invest energy and responsibility in
the task, and in those participating
in the task with them.

The sense of belonging and the
responsibilities an  educational
environment establishes enables a
child’s resilience through the
development of skills that empower
the child and the sharing of these
skills to achieve tasks and
assignments with others within the
school environment and
afterschool. Teaching the child to
share responsibility and skills with
others in order for them to achieve
goals and complete tasks develops
skills that will benefit the child in the
other relationships outside the
school environment (ed Camilleri,
V.A. 2007: 52).

The final relationship that Camilleri
suggests will support and enable
the survival of a child, is the
relationship between the parent and
child and the child's education. A
parent who is able to support the
educational process of the child

© University of Pretoria

and are able to help teach in the
process, develop a relationship of
sharing skills, knowledge and
resources and reinforces the fact
that the educational process is
continuous throughout a person's
life. The sharing of skills, knowledge
and resources is essential in the
resilience of a community and a
family unit that is able to encourage
and instil this skill will ensure their
own resilience and the resilience of
the child in other relationships (ed
Camilleri, V.A. 2007: 53).

The existing child network within
Mabopane relies on a number of
support network, in order for them to
survive. These networks will be
examined later in this dissertation.



parent relationship
with  school allows
parent to get involved
in educational
process. parent and
child are able to learn
together

parent relationship
creates safe haven
and stablilty in
changing environment

parent relationship
with school maintains
parent involvement in
child’s life

child’s network
y and support
v networks fit into
\ larger community
lof networks

: N\
]

rituals and tasks
supported by

school, create
pUrpose

/
!
/

friendship groups create
trust network and source of
energy and resources

friendships and peer
relationships
established at school
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07_ Conclusion and Design

Principles:
A number of design principles have 1. Regenerative Resilience 2. Survival Patterns  and
been  established  after the N Regenerative Resilience:
examination of the theories of - Make wuse of the latent

regenerative and resilient design, the
influence of social structure on a
community's potential to be resilient,
creating resilience within an informal
settlement and the influence of
emotional intelligence on a child's
ability to be resilient.

The intentions for these established
principles is to use them as
guidelines and design drivers in
order to create an appropriate
architectural intervention within the
fabric of Mabopane.

potentials and energies within the
existing  survival networks of
Mabopane to create an opportunity
for the development of resilient
networks within the community.
Make use of the existing potentials
to facilitate regenerative
development within the existing

networks (Du Plessis, C. 2013).
potential
for resilience

existing
survival

\_energie S, 7
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- Define routines and tasks for
existing networks within Mabopane,
in order for the networks to
strengthen their role in the survival
of the community (Hamdi, N. 2004).

-Create civic spaces that
create the opportunity for the
connection and interaction of
existing survival networks and the
creation of new relationships, within
the fabric, in order for the networks
to share and draw off the
appropriate existing energies and
resources (Hamdi, N. 2004).

new civic space

creating connection —,,
and defining

tasks and rituals

new rituals and tasks
creating connections
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3. Creating Resilience:

-LIFE, SPACE, BUILDING-
In that order:

The newly designed intervention is
to be created with an understanding
of the rituals and life of the survival
network and the spatial
requirements required through the
resulting architecture (Gehl, J.
2010).

-The new design intervention
is to address the specific issues that
prevent the resilience of the
children’s survival network within
Mabopane. (Gehl, J. 2010).

\

facilitate

4. Resilience and Emotions:

- The newly designed
intervention is to facilitate and
develop the emotional intelligence
of the children of Mabopane.
Strengthening the child’'s ability to
reason and respond both creative
and cognitively (Furnham, A and
Parker, J.D.A. et al. 2009).

- The newly designed
intervention focuses on
strengthening connections and
relationships that impact the child’s
emotional intelligence and their
resilience. Relationships such as:
parent and child, child with other
children, child with school and
parent, child and school (ed
Camilleri, V.ﬁ:g@ﬂﬁ_h .

Yo’ N~ N

intervention builds
up child’s emotional
© University of fretoriz.r o e

intervention strengthens
W&« connection to
support systems

\\ exisitng network
and support system
for children
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01_Concept_ Life, Space, iz

. . 13
Building e
According to Gehl, great resilience create these spaces can be T~

cities are developed and designed at
“eye-level”; they are cities designed
for people with the experience and
the daily life of the city's people as
the central most important design
and development driver. Great cities
are made with an understanding of
the rituals and daily lives of its
people (Gehl, J.2010).

As discussed in the previous
chapter, Gehl, suggests that great
cities be created by understanding
the life and rituals of the city user
first. Understanding the way the city
user survives within the city fabric,
on a daily basis, will provide clues
and influence the city spaces that
are required to facilitate and
maintain the wusers survival and
potential resilience within the city
(Gehl, J. 2010).

With the wunderstanding of the
required spaces the city has to
provide, in order for the survival
networks to become resilient, the
buildings or architectural
intervention that will appropriately

determined and designed (Gehl, J.
2010).

If the cities we create are developed
with and understanding of the life of
its people, the spaces that life
requires and the architecture that
therefore creates the required
spaces; should the individual
architectural intervention then not
be developed with a similar
understanding of the network it
intends to strengthen?

The concept for the development of
the architectural intervention
explore in this dissertation s
therefore, LIFE, SPACE, BUILDING-
in that order.

Understanding that daily rituals of a
specific  network  within  the
community of Mabopane, that
spatial requirements this network,
then requires to develop resiliently,
and the programmatic and
architectural results of the city
spaces required.

© University of Pretoria

Figure 5.1. Relationship between Life, Space and Building
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Life, Space, Building- in that order

Figure 5.2. Life, Space and Building- Parti Digg¥aiyersity of Pretoria
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02_ Life
As discussed as part of the The physical designed fabric and whether or not the child has the
theoretical premise chapter, the supporting networks, of Mabopane, ability to be resilient.

survival network being concentrated
on for the development of an
architectural intervention, for this
dissertation, is the survival network
developed and belonging to the
children of Mabopane and the
survival networks that support and
have the potential to aid in the
regenerative resilience of the child.

According to the conceptual
approach developed for this
dissertation, in order to create the
appropriate architectural
intervention, that will facilitate the
regenerative  resilience of the
children’s network, an understanding
of the daily life and ritual the child
has developed, in order to survive,
has to be examined and understood.

As part of the development and
through the process of mapping the
daily rituals and routines of the
children’s network and their support
networks was established. Figure
5.3, illustrates the daily rituals and
routines developed by the children of
Mabopane.

provides the child with tasks that
form part of their daily routine
(Hamdi, N. 2013).

The city provides the child with a
place for school and the processes
of daily learning. The parental
support network provides the child
with tasks from dinnertime, eating,
bathing and sleeping.

Its support networks and the city
fabric neglect the child's survival
during the afternoon, between
afterschool and dinnertime, when
the parental support network
provides the final tasks of the day.

The neglected child is left to wonder
aimless and purposelessly through
the city during the afternoon. The
aimless wondering through the city
has an impact on the child ability to
be resilient. The aimless wondering
has an emotional impact on the
child, as discussed in the previous
chapter, the emotional intelligence
and stability of a child determines

© University of Pretoria

The emotional impact of aimlessly
wondering, on the children of
Mabopane is; the child looses
connections and  relationships
during the afternoon and is left to
face the challenge of the rest of the
day alone or with children their age.
They are wunable to rely on
resources, skills and energies
present in older networks to support
and help face the challenges. The
challenges the wondering child
faces are homework and
understanding the work they were
presented with at school, food at
lunchtime and pressure from older
children to neglect responsibilities.

During the mapping process it was
observed that the older children,
within Mabopane, have established
tasks and rituals within the fabric of
the city for themselves. Younger
children (grade O- grade 7) are left
to wonder and are effect greatest
by the neglect of the city and their
support networks.
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Figure 55 and 5.6, illustrates the
family structure and rituals
established by the parental support
network within the fabric of
Mabopane.

The relationship between parent and
child, as suggested by Camilleri,
builds and strengthens the child’'s
feeling of belonging to something
larger and provides the child with a
stable and trustworthy environment,
where the child can make mistakes,
learn and share their own knowledge
and experiences (Camilleri, V.A.
2007).

The child and parent network, within
fabric such as Mabopane, according
to Camilleri aren’t able to connect in
such a way that the child is able to
learn from the parent and the parent
from the child. Often parents within
poorer settings are away all day, or
even week, working to provide for
their family or are themselves
uneducated and simply don't have
the skills to aid in their child’'s
resilience (Camilleri, V.A. 2007).

H 20:00-
\\I\ : | r (i EEH biee
~— =Child and parent

The missing connection with the
parent in an emotional daily support
role and as an educator prevents the
child from establishing relationships
and connection, in stable safe
environments, where they are able
to draw off energies and skills that
can build their resilience or share
skills they have learn that can aid in
the resilience of others.

R
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Figure 5.5. Parent daily routine
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03_ Space

As suggested by Gehl, the rituals
and routines networks establish
within the city fabric gives clues to
the spatial requirements of that
network (Gehl, J. 2010).

The rituals and routines established
by the children's survival network
and their support networks reveal a
number spaces that the city currently
does not provide for the survival of
the child.

Figure 5.7, illustrates the spatial
requirements experienced by the
children’s survival network and the
networks that support and aid in it
survival.

The child wondering aimlessly
between the end of the school day
and dinnertime reveals a need for the
city to provide a city space that
serves the child with tasks and rituals
that give the child a role and purpose
within the fabric of the city, a role that
aids in their potential to be resilient
and impacts the resilience of the city
as a whole.

The lack of connection of the child
and their parental support system
reveals a need for the city to provide
the children’s survival network and
the parental support network with
city space that facilitates not only
the connection of the child and the
parent, in a safe and stable
environment but also a space where
the parent and child learn and share
knowledge as individuals and with
one another.

© University of Pretoria
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city spaces that defined rituals and
tasks that serve the child and their
ability to be resilient and create a
sense of purpose and belonging
\ within the community.

Figure 5.7.1 Wondering child spatial requirement

home

I . 3
7 City spaces that create connection
/ and enable sharing of knowledge
’ between parent and child

© University of Pretoria Figure 5.7.2 Parent and child spatial requirement
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04_Programme

© University of Pretoria

Each spatial requirement,
determined by the rituals of the
children’s survival network, has a
programmatic requirement. Each of
the require spaces has to fill a
specific function to fulfill the need
within the survival network.

As mentioned previously, each
spatial requirement has an impact on
the child’'s emotional intelligence and
their ability to be resilient. Therefore
each space is to serve the child and
their potential to be resilient by,
fulfilling the emotional or
psychological need each needed
space reveals.

Figure 5... illustrates the over
arching emotional requirements of
the over arching spatial

requirements.
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4. Emotional funciton of programmed spaces.

The emotinal impact each space is to achieve as the child and
parent use spaces.

3. Resulting programmatic spatial requirements.
Developed from issues identifies within fabric and emotional
requirements of the child.

2. Emotional function of required spaces.

1. Emotional impact of spatial requirements within Mabopane.
Developed according to Camilleri and Furnham's theory of child
development and emotional intelligences.

Figure 59 University aEPretoria, ot of required spaces (Author, 2014)
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missing family interaction

Lack of stable environment
to share emotions and
daily events.

Stunted communication skills
Inability to deal with emotions.
Lack of sharing life skills
between child and parent.

Personal and spiritual
intelligences.

Interpersional skills,
self-awareness and stress
management.

afternoon

the wondering child; missing connection to parents

o help with homework

childran

b""-l.g._.-

Lack of Ibelonging and
responsibility.

No purpose
----- Lack of sharing skills and
knowledge between parent

Personal and spiritual and child.

intelligence. Lack of cognitive stimulation

between parent and child.

Personal, cognitive and art
L ___ Self-awareness and based intelligences.

communial responsibilit
4 Y Interpersonal relationships
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Final Programme

The final architectural programme
developed for the creation of city
space, within Mabopane, for the
children's survival network is a
play-centre, including a homework
centre, library, reading rooms and art
and preformance studios, and a Lack of task and ritual
community kitchen, including belonging to the child and
teaching gardens and communal missing connection
vegetable gardens. between child and parent.

The play-centre attempts to solve the
issue of the wondering child and the
missing cognitive connection
between child and parent, by
providing city spaces that serve the
child by providing tasks within the
city fabric and spaces that create the
opportunity for the parent and child
to connect and share skills and
knowledge.

The community kitchen creates the
opportunity for the emotional
connection of parent and child, by
providing spaces that allow the child
and parent to serve one another, by
preparing and sharing a meal
together.

© University of Pretoria 7
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Figure 5.13. Final Programme Diagram
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06_ Precendent Studies:

01_ Nelson Mandela Interpretation Centre
02_ Delft Day Care Centres

03_ Soweto Careers Centre

04_ Usasazo Secondary School
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06_ precendent investigation

understanding how others create child spaces

Investigation of architecture that creates resilience within a community, through educational facilities, provided a
practical knowledge base and examples of how the intended spaces in the community education facility, in
Mabopane, could be created.

Four South African examples were investigated, in terms of how the buildings and spaces create environments that
encourage interaction, celebration and education. The four examples were also examined in terms of their response
to the local physical fabric and the security they provide for the users.

Melson Mandela Interpretation Centre Delit Day Care Centres
Peter Rich Architects _Moero Wolff Architects
g e :

——
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Soweto Careers Centres Usasazo Secondary Scho
_Moero Wolff Architects _Moero Wolff Architect

SN versity of Préjoria
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01_ Nelson Mandela Interpretation Centre
_ Peter Rich Architects

_ Alexandra, Gauteng , Exhibition walk-through "
| displaying stories of everyday |
| people of Alexandra |

Overview:

The Nelson Mandela Interpretation Centre located in the
high-density urban fabric of Alexandra, a township in the
north-east of Johannesburg. The design of both tangible and
intangible character of the interpretation center is driven by
both the constraints of the site and lessons learnt from the
local way of making space, in the organic yards and street
structure of Alexandra (Deckler, Graupner and Rasmuss,
2006, p47).
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Celebration:

\

The intention of the Nelson Mandela Interpretation Centre is to
create space that allows for the people of Alexandra to tell
their stories and write their own history. The spaces created
intend to celebrate the place, people, its history and the IRC:
stories that are still to be told (Deckler, Graupner and =51 SpEaw
Rasmuss, 2006, p49). 3

— — — —— — — — — — -

In an attempt to celebrate the people and their stories, the Raise o 5
Interpretation Centre, provides a raised walk-through archive 1';";: C———— g

that displays the stories of ordinary Alexandra people, in the
form of changing exhibitions (Deckler, Graupner and
Rasmuss, 2006, p49).

Figura 6.6

© University of Pretoria



Step into exhibition space ~ | Figure 6.8. Section

Raised exhibition walk-through spans busy Alexandra street. _ __
Frames and displays everyday life below. T E :q

By raising the spaces aimed at celebrating the community of
Alexandra, above the streets of Alexandra, the stories and
people celebrated in the exhibitions are elevated onto a stage
seen as the spaces are approached and entered. The
importance of telling these stories and celebrating these
people is reinforced before the people they belong to and
encourages the further telling of their stories.

The raised exhibition and celebration spaces also create a
number of vistas down into the fabric of Alexandra, exhibiting
the everyday lives of the people of the place and exposing the
potential in the stories each life holds. Looking down into
everyday life of Alexandra from the exhibition walkway
celebrates the everyday and exposes the stories that are to
still be told.

Figure 6.8. Everyday life becomes the stories told in'and around the building

© University of Pretoria
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Interaction:

The Nelson Mandela Interpretation Centre creates public
interaction spaces in the form of two squares that are raised
above street level. These public squares are used as the
community of Alexandra sees fit and may house a number of
different rituals and activities at a time, with the community
happily sharing and interacting within the space (ArchDaily, , s SN

2010). T e s
R il
The public squares are fronted by a number of shops, training '," . : ) e W T

facilities and workshops (Deckler, Graupner and Rasmuss, :
2006, p49). These activities surrounding the spontaneous
activities housed in the square are owned and run by the
community of Alexandra themselves. This aids in creating
ownership of the public squares and gives specific spaces to
the community and allows for these spaces to be easily “
inhabited by the community.

Education: = .

‘ L "’* b -
The program of the Nelson Mandela Interpretation Centre = - ol ==
provides spaces that aid in teaching the community of | |

Alexandra to tell their personal stories, in spaces such as a ‘
library and training facilities. The Interpretation Centre
provides spaces that programmatically enable the community

and teach them a skill that will aid in the survival of the people

and their stories (ArchDaily, 2010).

gmem the str

© University of Pretoria
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Security:

Giving the ground floor plane to the community creates
security of and around the Nelson Mandela Interpretation
Centre. The community owns and creates the activities
housed in the public squares and activities that surround the
squares. Creating the ownership on the ground ensures that
the community themselves will protect the area and activities
that occur within it.

The public squares are surrounded by a number of activities.
These activities open onto the squares. By opening these
activities onto the squares it allows for the owners of these
stores and workshops to continuously be watching the
activities on the square. This ever-watching presence
prevents dangerous or mischievous activities from occurring
on the square.

Reaction to existing context:

The materiality of the Nelson Mandela Interpretation Centre
imitates that materials and the way in which the materials are A
used in the local physical fabric of Alexandra. This imitation of L

the physical fabric of Alexandra celebrates the
resourcefulness of the community and tells part of the

community's story in a visible and tangible way. (Deckler,
Graupner and Rasmuss, 2006, p49).

T VR

m

© University of Pretoria
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02_ Delft Day Care Centres

_ Noero Wolff Architects

Overview:

; iEigure 6.15. Brightly coloured -
The Delft Day Care Centres are located in the low-lyng area of | e en“r“?_ — l_

the Cape Flats. The intentions of the day cares centres in Delft
are to create a connection between the buildings, the
landscape, the community and the city. (Deckler, Graupner —
and Rasmuss, 2006, p85). I

Celebration:

The presence of both day care centres, within the community,
is celebrated through the use of brightly coloured pylon. These mw e
brightly coloured pylons become orientation devices within the

community (Deckler, Graupner and Rasmuss, 2006, p87). '

These brightly coloured orientation devices, celebrate the

buildings, in that the community is able to locate the buildings ;
from a long distance away and is able to located surrounding _—
activities in relation to the day care centres. =

By celebrating the presence of the building within the

community the users of the building are in turn also
celebrated.

© University of Pret@igg!
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The child and the child's need to play are celebrated within
the building through the importance of a toy room and a toy
storeroom. These rooms are placed in the center of the play
space and are painted in a bright red (Deckler, Graupner and
Rasmuss, 2006, p87). All the activities within the building
surround the play and toy spaces, aiding in the celebration of
these spaces and the children using them.

... ... 8
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Figure 6.19. Plan 2: Central play space and toy room

Figure 6.18. Plan 1: Central play space and toy room

© University of Pretoria
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Interaction:

In both day care centres the central space is a communal play
or open space. Educational activities housed in the building,
such as, children's classrooms and adult classrooms
surround these central spaces. The classrooms open up onto
the communal open space, allowing this space to be under
constant observation. Both parents or adults and children use
the central space, allowing the child and adult to interact in a
safe and observed space. (Deckler, Graupner and Rasmuss, ittty
2006, p85).

- - Figure 6.20, Jectioh 1: Watched shared play space

]
I -r e I?iaﬁr:: EET.-SEEEEJH 2: Watched shared play space

© University of Pretoria



Education:

Both day care centres provide spaces of learning for not only
the child but also their parents and adults within the
CDr'E'IT'I"ILIr"IIW 25. Shared children’s play courtyard

Children are allowed to interact and learn from one another in
private learning gardens that sit behind the children's
classrooms. The classrooms open up onto the garden spaces
and the child is allowed to interact in a safe space.

Security:

The day care centres have single entrances into the central
watched play spaces. These single entrances allow for
monitoring of the people entering the day care facility. The
single main entrance creates a safe guarded environment for
the child (Deckler, Graupner and Rasmuss, 2006, p87).

The central watched play space also ensures that the child,
movement through the space and who is using the space is
always monitored (Deckler, Graupner and Rasmuss, 2006,
p87).
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03_ Soweto Careers Centres

_ Noero Wolff Architects

Overview:

The Careers Centre in Soweto was established in order to fulfill a need for within the community, for an establishment
to help guide young black school children into a career in the newly established democratic South Africa (Noero

Architects).

Interaction:

The Careers Centre became a place not only used by the school students but also their parents in order for the
parents to understand the challenges there are undergoing (Noero Architects).

By introducing the parent to the challenges the child faces, the parent is able to support the child through the
processes of learning and finding a job. With the new understanding of the child's daily and future challenges the
parent is able to relate to the child's needs and interact with the child on a more meaningful level in relation to their

future.

X X Figure 6.26. Section. Shared education spaces and central community courtyard
© University of Pretoria
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Education:

The intentions of the Careers Centre are not to only prepare
and educate the child but their parent too. Including both
parent and child in the education process enables more of
the community then just the child and enables survival of
more then one age group of people in the community.

The intentions for the physical fabric of the building are to
educate the user about a number of different process within
the building that are used to light and ventilate the building.
This tangible example of space making was used to expose
the user to the careers of architecture, interior architecture,

Figure 6.29
construction and engineering (Noero Architects). i’\,—k\m\r N SN e
hAH—"/\_ﬂ_ - - -

£ i i e S

© University of Pretoria _ | | l
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Figure 6.27. Plan
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04_ Usasazo Secondary School
_ Noero Wolff Architects

Overview:

Usasazo Secondary School is located in the densely
populated fabric of an informal settlement in the Western
Cape. The intentions of the Usasazo Secondary School is
to use as little land as possible and give the majority of the
land to communal activities, such as sports and
agriculture. (Deckler, Graupner and Rasmuss, 2006, p89).

Celebration:

Movement through the school is used to celebrate the
activities housed within the school. A single circulation
spin divides the school spaces into two wings, with the
classrooms or education spaces leading directly off the
movement through the site. As the user moves through the
site they are exposed to a number of different educational
activities for a number of different age groups, from child
to adult (Deckler, Graupner and Rasmuss, 2006, p89).

E—

© University of PIEioliE -
qure 6.32. Pause couwrtyards along movement spi
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Interaction:

r
The classrooms lining the street of the site are single story, =
mimicking the existing fabric of the township. [Thesed *
classrooms open up onto the street and become fetalil
stores, serving the pedestrian on the street. This retail
street allows for the community to interact with the
educational retail stores and exposes the community to the
educational activities housed in the school (Deckler,
Graupner and Rasmuss, 2006, p89).

The main circulation spin within the school terminates in a
communal sports field. The interaction of the community in
recreational activity is celebrated and also facilitated within
the school.

Along the circulation spin wider areas of pausing and
interacting are created. Allowing for the user to move from
one point of interaction to the next as they move through _
the building. TR

© University of Pretoria

Figure 6.33. Plan of Usasazo Secondary schodl, Single movemnent spin and communal sports fields
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Education:

The education provided on the street edge becomes the
buildings most important educational activity. The
classrooms are used to teach entrepreneurial skills and
open up onto the street to form stores in order for the
students to practice the theoretical skills they are taught
(Deckler, Graupner and Rasmuss, 2006, p89). The
entrepreneurial education gives back to the community
and aids in its survival.

Security:

The single main circulation spin allows for the movement of
student and community member through the space to be
easily monitored, ensuring that the child is safe and cared
for within the space.

-

© University of PigEisls
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Reaction to existing context:

Due to the dense fabric of the informal settlement the Usasazo Secondary School is located in, the available land
needed to be used as effectively and efficiently as possible. Therefore the school occupies the smallest portion of
the site and the remaining land is used as communal sports fields and agricultural land. The building is used to
create and define important communal spaces and respectfully gives as much as it can to the community, in order
for it to survive.

The building not only responds to the contexts' intangible need for communal spaces, but also to the tangible
environmental characteristics of the site.

The classrooms are formed in a L-shape in order to protect the open spaces from the strong directional winds. The
building is used to not only to define the need public spaces but also responds the climate of the site in order to
make the public spaces as pleasant as pc-ssuble
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01_Site

02_Zoning

03_Pschological and Emotional
requirements created by
architecture

04_Design Developement

05_ Final Design
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01 Site

The development for the appropriate civic
function that serves the children of
Mabopane and their ability to be resilient
went through a number of design
iterations. During these iterations a
number of design theories and precedents
were considered and examined in order to
understand how to appropriately design a
facility focused on developing a child's
resilience. The ' architecture is to be
created, by considering the spaces
needed to strengthen and building a
child’'s resilience by developing their

emotional intelligences:,

iz
. ‘-S\:'ﬂ:-’—;___ ¥

The programmed, explained in the
previous chapter, is a play-centre
addressing the child's need for
tasks within the community after
school and a community kitchen,
addressing the child and parent's
need to connect, interact and share
skills.

The site selected for the Play-Centre
is locates adjacent to the local fire
station and a new
skills-development focused
programme. Both the existing and

new mall entrance

© University of Pretoria

new civic functions provide
energies that can be used to sustain
the child and use of the site.

The boundary between the
child-focused and
skills-development focused

programmes is to become a
transition between the programmes,
filtering the users onto each site and
celebrating the connection and
sharing of energies between the
programmes.

service road
new housing

new housing

transition civic space

Micro Framewaork
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Transition or Share site

-

Mall Residential Fabric

. ) . © University of Pretoria~
Figure 7.2. Site Location
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02_Zoning

Spatial Dimension

In order to understand and divide the
site up appropriately,
accommodating the appropriate
spaces and functions on the most
reasonable boundaries of the site,
Breed's interpretation of Lefebvre's
dimensions of spaces was examined
and interpreted according to the
need of civic space that serves the
community and children of
Mabopane, the intention to create
resilience for the children’'s survival
network and the concept of ‘life,
space, bulding- in that order”.

Figure 7.3, illustrates Breed's
interpretation of spatial dimensions.
Breed, according to Lefebvre,
suggests that the urban environment
is made up of physical space, social
space and mental space (Breed, |.
2012: 50).

Physical space (matterscape) is the
element of urban space that the
designer is most concerned with. It is
the built fabric that creates
determines space, that the urban
user creates symbols from and with.
The symbols and associations the

built fabric forces or allows the
urban user to establish, creates the
mental space (mindscape) within
urban space. The final spatial
dimension Breed explains, is social
space or the powerscape. The
social powerscape is the social
urban fabric; it is the social networks
and and systems that develop in
order for the community to survive
(Breed, |. 2012: 50).

Figure 7.4 and 7.5 illustrates the
spaces or experiences associated
with the different dimensions of
space.

Matterscape, is the physical design
fabric, that creates the spaces that
serve a specific function; it is the
programmed spaces and functions
of a design intervention.
Powerscape is the social connection
and interaction of the urban fabric
and the matterscape; it is the civic

space and functions within the
urban fabric. Mindscape is the
resulting associations and

experiences, created by the power
and matterscape. It is the symboilic,

© University of Pretoria

spiritual and emotional experience
the design fabric and social
connections create and enable
(Breed, I. 2012: 50).

Creating people-centred urban
settings and architecture within it,
needs to create the concrete
(matterscape) with and
understanding of the social and
civic needs (powerscape) and the
emotional and symbolic effect these
spatial dimensions create.
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Figure 7.3. Spatial Dimensions Diagram (Breed, 1.2012)
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Figure 7.4. Spatial Dimensions Diagram_ Space or Experience
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Civic spaces and function
have physical requirements
and experiences,

Programmed spaces have
civic functions, with
different levels of privacy.
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Figure 7.5. Spatial Dimensions Diagram_Civic Functions Role

Civic spaces and function
have a both emotional and
psychological experiences,
therefore, mental impacts.

SOCIAL

institutions

relationship development

POWERSCAPE
SOCIAL NEEDS

CIVIC SPACES

PLUBLIC: Belongs to community.

SEMI-PUBLIC: Belongs to all users of
Belongs to a specific group or
individual users at various times

the spaces.
PRIVATE:

Civic Space’s Role
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The theory of spatial dimensions, as
interpreted by Breed, was used to
establish the appropriate break down
of the site for the civic space, intended
to serve the child.

The effects of the existing and newly
suggested physical and social
dimensions of urban space were
considered when dividing the site.

Figure 7.7, illustrates the social space
(the powerscape) that is developed for
the site and suggested programme.

The new children's Play-Centre and
community garden programme is
located north of a skills-development
programme. The sites share a
transition site. The intentions of this
transition zone are to direct and filter
public movement between the
adjacent sites and act as a connection
between the adjacent programmes.
This celebration of movement and
connection between sites causes the
southeastern corner of the children’s
site to be public and belong to the
community.

The existing movement across the
site, from northwest to southeast,
allows the northwestern corner to
extend the public realm and the
portion of the site that belongs the
community.

The northeastern edge and corner
become semi-public, belonging to the
local family and user of the community
garden, due to the existing functions
of that edge. The northeastern edge is
use for movement of pedestrians and
a local fire station. The fire station
secludes part of the edge and the
existing movement allows part of the
edge to belong to the public.

The most private edge is the

southwest corner. The edge is used
for public movement but is protected

EMOTiONM. HEEDS

O
e/

FHENEL S University of Pretoria

BOCIAL HEEDS

and secluded by the newly
suggested housing. This edge
belongs to the user of the children's
programmed alone.

Figure 7.8, illustrates the physical
fabric  (the matterscape) that
develops as a result of the social or
powerscape. The initial physical
boundaries develop according to the
concept: life, space, building.

The more public rituals, therefore,
public spaces, open up onto the
public realm and the more private
rituals and spaces, turn inwards, with
hard boundaries separating the
private space and ritual from the
public realm.

EAPTHIENCE S AND LESSOMNS

PFRGGIAMMED SPACES
-
Lo

CIVIC BRACES
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Teaching Philosophy and Spatial Dimension

The emotional or mental dimensions and spontaneous. The more public cognitivist characteristcs and
(mindscape) of the urban space, the space, the more free and resonses; both structure and
belonging to the child, were unstructured the development of spontaneous.

established according to the child's
need for resilience (their emotional
intelligence) and a teaching
philosophy established by ... in order
to develop this resilience and the
child’'s emotional skills.

The teaching philosophy identifies
three ways in which a child is able to
learn and create associations and
rituals within the boundaries
established by physical fabric
(matterscape). The child can establish

rituals and child's learning process is.

In spaces that determine a specific
function and process (physical
space), the child's response and
learning process is behaviorist. It is
structured and strict.

The associations and development of
the child's emotional intelligences is
developed within the mindscape (the
mental space) of the urban fabric. The
development of the child's emotional

rituals and associations intelligence and the skills associated
Maturationistly, cognitively and with it, occurs in both the physical and
behavioristly. social space of the urban fabric. The

sharing of skills and resources and the
Each spatial dimension can be development of relationships occurs
associated with a way in which the where the physical and social
child is able to respond and learn. dimensions come together in civic
Figure 7.10, illustrates  these space. The  mindscape  (the
associations. combination of matter and

In the social dimension, where people
connect, the manner in which the child
learns and creates rituals IS
maturationist, unstructured, informal

powerscape) becomes the emotional
development of the child and the point
at which the child's resilience is
developed. The spatial dimension has

© University of Pretoria
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Teaching Philosophy and Spatial Dimension_ Zoning

© University of Pretoria

Figure 7. 102, llustrates the
interpretation of the teaching
philosophy and spatial dimensions
into a layer of zoning of the children’s
Play-Centre.

The most public spaces, belonging to
the community, are the maturationist
spaces developing the social
dimension (powerscape) of the site.
The most private spaces, belonging
only to the user of the Play-Centre, are
the behaviorist spaces and are
developed and defined by the
physical dimension (matterscape) of
the Play-Centre. The portions of the
site where the most public spaces and
most private spaces (social and
physical dimensions) meet become
the cognitivist spaces, where the
emotional intelligence of the child are
strengthened.

Figure 7. 10.3, illustrates the
translation of the spatial dimensions
and teaching philosophy into
programmed spaces (physical
dimension) making up the
Play-Centre.
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03_ Pschological and

Emotional

Requirements created by Architecture

The intentions of the architectural
investigation is to create the physical
dimension (a building) that creates the
appropriate spaces, that allow for and
enable the development of the child's
resilience, their emotional intelligence.

As established in the programme and
concept chapter, each of the
programmed spaces addresses a

need within the fabric of Mabopane.
The programme establishes tasks for
the child within the fabric and creates
the opportunity for the development of
relationships between different
survival networks (the child, the parent
and the school) allowing these
networks to share resources, skills
and energy in order for the networks to
develop resiliently. Each space, task

community kitchen

and relationships within the spatial
programme has an emotional impact
in order to develop the child's
emotional intelligence.

These emotional impacts each space
is to leave determines how the
physical architecture is to be create,
linking back to the concept; life,
space, building.

play-centre| .~

kitchen community garden play gardens homework
centre
dining space teaching play-house homewark library
gardens stage and classrooms
amphitheatre )
community children's parent
vegetable . library library
garden children wetland art studios reading
vegetable  garden  and gardens gardens reading rooms
garden

© University of Pretoria
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The life, the rituals and tasks defining
the programme and the emotional
impact each task is to leave, defines
the type of spaces to be created and
in turn the specific spaces determine
the architecture.

The following investigation, examines
the types of spaces required to have a

W specific emotional impact and house a

|¢

specific ritual.

Each space was broken down into the
emotional impact it is to have and
then investigated in terms of; solid,
void, volume, above and below,
approach and access to spaces and
finally interactive or isolates spaces
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Library Spaces

S
AV
=
=

L ——

library

>

control
—

\ 1\ )

strengthen

4 o,

responsibility

reading rooms
class rooms

reflect

Pl

1~;.

streﬁg-ihen

Figure 7.10. Library Space Emotional Impact

The rituals the library space is to
facilitate are; the cognitive learning of
the child, reading, writing and
processing information and skills they
learnt at school and the sharing of these
cognitive skills with one another and
their parents.

The spaces these rituals then determine
are; a library facility, housing different
sources of information for the child to
choose from, reading spaces that
remove the child from the process of
selecting the required information and
classroom spaces, facilitating the
processing and sharing of information.

The emotional impacts each space is to
achieve, in order for the spaces to aid in
developing the child's resilience, are
cognitive. The spaces aid in developing
a child's ability to reason cognitively and
process cognitive information. Figure
7.10, illustrates the required emotional
impact of each space. The library and
classroom spaces are to develop the
child's ability to control and reflect on
the cognitive information they receive on
a daily basis and strengthen the child by
providing a source of cognitive
information.

© University of Pretoria

Figure 7.11, illustrates the investigation
into the creation of the emotional impact
spatially.

The results from the investigation are:
central library or communal spaces,
stepping into the more public realm.
Where the child accesses information is
celebrate in spaces with the greatest
volume and observed from a number of
different viewpoint. The space in which
information is accessed is an interactive
space, creating the opportunity for the
child to share cognitive skills.

The reading spaces and classrooms are
more isolated, stepping away from the
public realm, allowing the child to
access and process information in
smaller groups or individual. The volume
of these spaces is decreased and these
spaces look into the large library space.

The classroom is a more isolated space
that includes both sharing of information
and retreat and reflection of this same
information.

The spaces within the library have a
behaviorist and cognitive teaching
philosophy driving the development of
each space and courtyard.
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Expression Spaces
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The expression spaces are to facilitate
the rituals of creatively accessing,
processing and sharing creative skills
and abilities.

These rituals determine spaces such
as exhibition spaces that display and
celebrate the child's creative ability,
studio spaces that faciltate the
development of the child's creative
reasoning and allow the child to share
these skills with others and outdoor
temporary canvases.

The emotional impact the expression
spaces are to develop is the child's
ability to reason and solve problems
creatively. Figure 7.12, illustrates the
emotional impact the different
expression spaces are to have. The
expression spaces are to create the
sense of belonging within the network
and community by displaying the skills
of the child. The expression spaces are
to create the opportunity for the child to
create and play.

The diagrams that form part of Figure

7.13, illustrate how these emotional
results can be achieved.

© University of Pretoria

Figure 7.12. Expressive Spaces Emfional Impact

The results from the investigation are:
spaces that exhibit the child's
creative abilities and attempt to
create belonging are attached to the
more public realm, within the space.
The public exhibition spaces actas a
buffer zone between the more public
realm and the creative spaces
belonging to the child.

The spaces in which the child is given
the opportunity to play and create are
lowered from the exhibition spaces
and removed from the more public
realm. These spaces are celebrated
with greater volumes and allow for the
child to retreat and reflect in more
intimate spaces, along the edges of
the celebrated creation spaces.

A maturationist and cognitive
teaching philosophy, allowing the
child a degree of freedom to define
the use of their spaces, drive the
expression spaces.
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Play-House_ Performance Spaces

The spaces belonging to the A maturationist and cognitive
Play-House, performance spaces, teaching philosophy define the
facilitate the creative reasoning and performance spaces.
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Figure 7.14. Flay

development of the child through
rituals, such as public performance
and the development of musical skills.
The resulting spaces are: a public
stage and performance space and
music classrooms and performance
spaces.

The Play-House spaces are to create a
sense of belonging within the
community and are to celebrate the
child. The spaces are to develop skills
that allow the child to play and create
on a more public stage.

This is achieved by stepping the
performance space (the stage) into the
public realm completely. Allowing the
performance space to belong to both
the child and the community.

The music classrooms are removed
from the public realm and allowed to be
more intimate, reducing the scale of
each space and opening them up onto
courtyards that belong only to the
child.

© University of Pretoria

-House Emotinal Impact
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Figure 7.15. Series of investigative diagrams of Play- House spaces Solid, Void, Volume, Above, Below
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Solid, Void, Volume, Above, Below
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The spaces belonging to the
community  kitchen and garden
facilitate the development and
strengthening of the relationship
between parent and child and the
relationship between child and the
environment. The rituals that these
spaces facilitate are: family mealtime,
preparing and sharing a meal, and the
growth of the fresh produce used for
these meals.

The resulting spaces are the dinning
rooms that belong to the family unit, a
community kitchen, within which the
family a single unit or number of units
can prepare a meal and a community
vegetable garden.

The emotional impacts these spaces
are to create are the child's sense of
belonging to a specific network and
unit and the child's ability to take
responsibility within this unit.

Figure 7.17, illustrates how these
emotional impacts can be achieved.

The spaces in which the meal is
prepared are celebrated with the

© University of Pretoria

Figure 7. 16. Community Kitchen and Garden Emaotional Impact

greatest volume. The dinning spaces
are removed from the more
communal kitchen and given a more
intimate scale.

The community kitchen is placed in a
central courtyard, celebrating the
process of producing and the child
and families responsibility to do so.

A behaviorist and cognitive teaching
philosophy define the community
kitchen.

The edge of the community kitchen
that sits on the public street is given
to the public and celebrates the
responsibility of the child in the larger
community, through the creation of a
vegetable market strip. The strip
facilitates the ritual of selling the
excess produce grown in the
community garden. The child does
not sell the produce, but is given
responsibility through being involved
in the supplying process.
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04_Design Development

Courtyard Concept

The architecture of this investigation,
according to the concept developed,
s to be created with an
understanding of the rituals of daily
life, the spaces they require and then
the architecture the spaces
determine.

The rituals developed, in order to
create the opportunity for the
children of Mabopane to be resilient,
are rituals enabling the development
the of the child's emotional
intelligence. The over arching rituals
are ones of connection, celebration
and learning.

These over arching rituals, are
celebrated in the different
programmed spaces; connection in
the community kitchen, celebration
in the performance spaces and
expression spaces and learning in
the library and homework spaces.

Within each programmed space, the
space in which the child is able to
connect and build relationships and
sharing energies and resources Is
celebrated and becomes the most
significant space.

iThese connection spaces are
celebrated in the form of courtyards.

The court and the rituals it facilitates
are a reflection of the rituals and
spaces that define the architecture.

Each courtyard reflects the same
overarching ritual as the spaces that
surround it, connection in the
community garden, celebration in
the art courtyard and learning in the
reading courtyard.

The each ritual, the different
courtyard spaces facilitate,
determines the relationships that
develop within these courtyards.
The community garden facilitates
the relationship between parent and
child, as they care for the garden
together, and the relationship
between child and it environment as
the child takes responsibility within
it. The expression courtyard
facilitates the relationship between
children on a creative and
experimental level and the reading
courtyards develops the cognitive
relationship between children and

© University of Pretoria

child and parent.

Figure 7.18, reflects the feeling and
rituals to be celebrated within each
courtyard.
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Iteration One_ April-May 2014

The initial iteration, for the
development of the Play-Centre and
Community Kitchen, attempts to
create courtyards that reflect internal
spaces and create opportunity for
connection. Concentrating on where
the courtyard is to draw the user in
and away from the public or step the
user up and put them on display
within the fabric.

The reading and community garden
courtyards, intended to draw the
user away from the public, allowing
them to retreat into the courtyard,
learning in removed setting and
create specific connections away
from the public.

The intentions for the expression and
performance courtyards were to
display and celebrate the child and
the relationships they form and skills
they develop. Pushing the courtyards
into the public realm and opening the
space to public use.

Criticism:

- Building sits awkwardly on the site.
Nope of the courtyards or buildings
line up with existing fabric or one
another.

- Movement through and around the
spaces is problematic. It has no
hierarchy of movement or
separation of public and private
movement.

- Lack of hierarchy of building and
courtyards.

-No separation of space that
belongs to the child and space that
belongs to the public; this raises
issues such as the child's security
when using the facility and control of
public access and who uses the
spaces.

-Teaching philosophy in the
creation of the different courtyards
and spaces on site disregarded.

- Awkward scale of new building to
the child and existing fabric of
Mabopane.

© University of Pretoria
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Iteration Two_ June-July 2014

lteration two attempted to address
the problems identified in the initial
design.

In order to understand an
appropriate  response to the
identified issues a number of

precedents were examined. The
precedent studies are explained in
chapter 6.

Figure 7. 24, illustrates an initial
placement of mass onto the site. The
initial iteration was to line up
buildings with  one  anocther,
surrounding wurban fabric and a
single movement and access route.

In order to create a secure
environment a single point of access
was designed, with a single
movement route leading the user
from one courtyard to the next, as
see in the work of MNoeroWolff
Architects at Usasazo Secondary
School and the Delft Daycare
centres.

Establishing a single main point of
entry into the Play-Centre allowed for

the boundary between public and
private spaces to be established,
with public courtyard spaces, facing
outward toward the public
movement on the sites boundaries.

The public and private functions,
within the programme, where placed
along the public and private axis,
established previously in the zoning.
Private ad semi-private functions sit
on the southwest to northeast axis
and the more public functions on the
southeast to northwest axis. The
establishment of the public and
private axis allowed for the
differentiation of what belongs to the
community and what belongs to the
child.

Criticism:

-A lack of hierarchy of courtyard
spaces and the building attached.
-The building fabric is uniform
through and is not specific to the
rituals and spatial requirements of
individual space. The designed
fabric does not reflect the intentions
of the concept, of specific

© University of Pretoria

architecture create and determined
by specific spatial and ritual
requirements. The designed fabric
does not reflect the spatial
requirement or the rituals that
determine it.

-The designed fabric is rigid, not
allowing the children to have control
of their own environments.

-The surrounding urban fabric,
such as the drop of zone, is
inappropriate for children focused

civic space.
-The rituals and produce of the
community  garden are left

unprotected and exposed.

-The double story structures are
unnecessary and create issues like
access of all users.

-Lack of understanding  of
requirements for children spaces.

- Determine spaces that belong to
different age-group children.

-The public edge created by the
performance space and the
wetland garden awkward.
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Section Development : Iteration Two

The  performance space and
community kitchen section
developed as an attempt to translate
the results of the emotional impact
and spatial investigation.

The performance stage is stepped
out into the public realm. The stage
space becomes part of the public
collection point between the
adjacent sites. The performance
space is celebrated by allowing the
space to have the greatest volume.

The community kitchen creates the
intimate spaces in which the family
shares a meal by, stepping the

dinning spaces up off and away from
the courtyard.

The building edge located on the
public street, is given back to the
public, in the form of the market
strip. Stepping the market space
down from the dinning spaces and
reducing the volume of the spaces,
where the public interact with the
building, reduce the scale on the
street edge.

Criticism:

-The scale of the building
edges between courtyard and
interior spaces is inconsistent and
inappropriate for spaces that
belong to child. The building edges
do not step down into the children’s
spaces, but rather tower over them.
Instead of celebrating the child the
transition between courtyard and

building rather celebrates the
importance the structure and
neglects the importance of the
child.
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. 29. East-West Section fF

The section through the music
spaces and expression spaces also
developed as an attempt to apply the
results of the emotional impact and
spatial investigation.

The music classrooms are removed
from the public space attached to
the performance spaces, and
allowed to open up onto private,
more intimate courtyard spaces. The
scale of the classrooms is reduced,
creating more intimate performance
spaces.

The studio spaces that form part of
the expression spaces are

celebrated through the use of the
greatest volume in the space. The
studio spaces are directly attached
to the courtyard, allowing these

(# g

usic and Expression Spaces

spaces to become the interactive
and connective spaces. The scale of
the studio is reduced as the building
moves towards the street and public
entrance. The reduction of scale
defines art spaces that facilitate the
child’s retreat away from the more
interactive space, into a space
where they are able to reflect and
create in isolation.

© Univel

Criticism:

- The building edge belonging
to the street and the public entrance
into the Play-Centre, is to hard and
rigid. The public is forced away
from the edge and not
accommodated within the entrance
square that develops.

-The scale of the wvarious
spaces displays a lack of
understanding of the specific
spatial reguirements of classroom
and teaching spaces.

I |
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Iteration Three: August 2014

In order to create a hierarchy of
courtyards within the Play-Centre the
connection to the outside and inner
courtyards was strengthened. A
drawing element (a specific paving
pattern) from the main entrance,
along the main walkway and into the
main free-play courtyard was
designed. Figure 7.30, illustrates the
drawing movement from the urban
square to the main free-play
courtyard within the play-centre.

The hierarchy of the courtyards was
further investigated by creating a
rhythm and uniformity of the

courtyards. The courtyards used
within specific spatial functions, with
a corresponding spatial function,
are designed to have the same
spatial dimensions and proportions
according to the outdoor spatial
requirements of a child. The more
important courtyard is larger in scale
and located directly on the
movement route.

The hard and soft boundsaries of the
spatial requirements where
reconsidered. Adding harder
external boundaries where child and
ritual is to be protected and allowing

for deeper boundary on edges
where the community is to interact
with the rituals and spaces created
by the Play-Centre.

The wetland garden has the
potential to be a form of education
energy the child can draw off and
use to build their resilience. The
wetland is therefore pushed into the
into retreat spaces courtyard from
the public stage space attached to
the performance and music
spaces, in order for the child to start
having access to the potential
energies inherent in the wetland.
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The built fabric of each spatial
function and requirement was varied
according the function of each
space.

Deep walls and boundaries are
designed for spaces such as the art
studios and exhibition space, in
order for the walls to become seats,
both on the inside and outside edges
of the spaces.

Hard inaccessible boundaries were
added to protect the community
garden and separate the ritual from
the public movement and market
rituals on the northern most
boundary of the site. Hard
boundaries are also designed for the
edge of the library spaces, in order
to create private and quieter spaces
in which the child can read and
reflect.

The most northern boundary, along
the road, is deepened, with part of it
given to the public in the form of
market stalls. The market stall acts as
a divide between the public
movement and rituals on the street

and the semi-private rituals housed
within the community kitchen fabric.

In order to celebrate the entrance of
the Play-Centre the boundary
leading into the entrance space, is
deepened and given to the public in
the form of an wurban square,
underneath a timber pergola
structure.

The function along side the fire
station is altered to become a retreat
space, in which younger children
are cared for and are allowed to
rest. This boundary is inaccessible
to the public but creates the
opportunity for the child to visually
learn from the civic energies
inherent in the fire station.

The wetland in pushed further into
the retreat space's courtyard
allowing the child to interact more
with the wetland and the energies
inherent in it.

© University of Pretoria

Criticism:

-The courtyards remain under
designed and are missing a layer
of development.

-The structural system initially
cluttered the spaces and makes
the internal spaces difficult to use.
-The transition between the
external fabric of the courtyard and
the internal fabric of each space is
weak and abrupt. A level of
sensitivity 1s to be applied to the
transition between inside and
outside.
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Ground Floor Plan_ Iteration 3
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Figure 7.41.North-South Section lllustrating series of Courtyards
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In order to create the appropriate The roof structure is used to create Criticism:
scale on the edges between the the more celebrated and more
courtyard space and the internal intimate spaces  within the -The roof's trusses are too deep and
spaces, the roof edges are stepped Play-Centre. far apart to create influence the spatial
down into the courtyards. As the user qualities of the individual spaces.
moves into the physically designed The roof structure steps down into -The hierarchy of spaces remains
spaces, the internal scale becomes spaces in order to lower the internal unclear and similar throughout section
larger, celebrating internal spaces scale of more intimate spaces. The and the scale of the individual spaces
that facilitate connection of the child floor level of the reflection and making the section is too similar
with other children or with their retreat spaces are also stepped up throughout section.
parents. in order to reduce scale of these

spaces.

o S R, Adh
North-South Section_ Iteration 3

August
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Final Plans
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The design development up to this
point has been based on the creation
of courtyards and the development
of spaces around them. Allowing the
courtyards to facilitate the
development of relationships and
sharing of resources.

The design up until this point is still
lacking in terms of the definition of
hierarchy of spaces and the
transition between courtyard and
interior space on the level of the
plan.

© University of Pretoria
Figure 7.46. Entrance Pergola

The emotional impact a space has
on a child and architecture’s ability
to develop a child's emotional
intelligences and resilience is
further investigated in the technical
investigation. Considering how the
technical and physical fabric of the
designed spaces influences and
strengthens the haptic qualities of
the spaces.

Figure 7.47. Entrance Pergola

design development 197



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
FUNIBESITHIRVASERETORIA,

(@

© University of Pretoria



08_ Technical Development

01_ Concept
02_ Analysis
03_ Material Palette
04_ Structural System
05_ Plan, Section and Detail
06_ Resilient Systems
-SBAT Rating
-Water
-Lighting
-Solar Heat Gain and Shading
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Building, Space, Life_ In reverse
order.

The conceptual approach to the
design development of the
Children’s Play-Centre within
Mabopane is to understand the life
or rituals that define the survival of
the children of Mabopane. With the
understanding of these rituals, the
spaces needed to enable the
potential resilience of the child could
be determined. This spatial need
determined the appropriate
architecture could be designed to
create resilience(Gehl, J. 2010).

The design development of the
children's  Play-Centre is the
investigation of the creation of
appropriate spaces that create
resilience within the children’s
survival network through, the design
of an appropriate architecture. The
technical development is the
creation of the physical fabric that
creates the spaces that serve the
resilience of the child.

© University of Pretoria

The technical concept for the
development of the architecture is
therefore, Architecture, Space,
Building- in reverse order.

How the architecture is physically
made, brick on brick, influences
how the required spaces are
defined and created. The created
spaces define and influence the
daily life and rituals of the user of
each space (Gehl, J.2010).

If daily life and ritual is to influence

space and space influence
architecture, then the reverse
should be true: architecture,

created with an understanding of
the required spaces for resilience,
defines space and space created
with an understanding of the daily
life of a wuser facilitates and
strengthens these rituals of survival.

Figures 8.1 to 8.3 are a series of
diagrams that illustrate the technical
concept developed for the purpose
of this dissertation.
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Building:

The intention of the physical fabric of
the Play-Centre and Community
Kitchen is to define and create
spaces that belong to and serve the
resilience of the child. This is
achieved by creating spaces that
protect the children of Mabopane.
The physical fabric is to create
spaces that belong to the child and
facilitate the development of specific
relationships.

Space:
The design intentions for the
creation of spaces within the

Play-Centre and Community Kitchen
is for each space to aid in the
development of the child's emotional
intelligence in order to develop the
child’s ability to be resilient.

The physical fabric creating these
emotional spaces influences the
emotional impact of each space.
The haptic experience of each
space is influence by the texture,
smell, colour and audio ambiance
the physical fabric of the space
creates.

The intention for the physical fabric
for the creation of each emotional
space is to use the sensory
experience of each material and
system to enhance the haptic
experience of each space. Creating
emotional spaces by using heavy,
tactile materials at the child's
interaction level in order to create
the protective and emotional
spaces.

© University of Pretoria

Life:

The rituals facilitated in the
development of the Play-Centre and
Community Kitchen are rituals of
creating and strengthening
relationships and providing tasks
for the wondering child within the
community.

The intention for the physical fabric,
in the facilitation of rituals within the
Play-Centre, is to use the physical
fabric to create dimensions and
proportions within each space that
are specific to the rituals the space
facilitates.



Making a play-centre
and community kitchen.

...PIOteCt_encloseand separate -~ J

Figure 8.1. Technical Concept- Architecture: Protect ity of Pretoria
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Figure 8.2. Technical Concept- Space: Touch © University of Pretoria
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02_Site Analysis

The following site information, aids in ~ Average Wind Directions Over and Under heated period:
understanding how to create appropriate

environmental and construction systems for Summer .

the design. 3

The site is located in the central sandy i

UNDER

bushveld biome and is characterised by
granite soil and geological conditions. The
soil condition impacts the structural system
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03_ Material Palette

Concept

The concept developed for the use of
materials within the Play-Centre and
Community Kitchen relates back to the
architectural and spatial intentions for
the physical fabric. Making use of the
sensory characteristic of materials to
create the haptic quality required by
each space to create a lasting
emotional impact and using materials
to create the boundaries and walls that
provide the children with security and
safety

© University of Pretoria

The materials that provide the primary
structure of the building and materials

at the level at which the child interacts:

-Making use of heavy, mass
material to create the solid and heavy
boundaries that define the spaces
belonging to the child and parent
netorks. Using the heavy vertical
boundaries to create the experience
of separation of child spaces from
community spaces and protection and
safety within these spaces.

- Making use of various textured
materials to defining the different
edges and uses of spaces, creating
rhythms and patterns within the
children’s spaces and reinforcing the
haptic quality of each space.

- Using the thermal properties of
the mass material to affect the internal
thermal comfort levels of the different
spaces.
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The materials used to support the roof
structure of the each space and
above the child’'s head:

- A lighter horizontal plains then
vertical, lighter roof structure the wall
structure.

- Allowing the surrounding fabric
in at different heights and levels,
creating connections to the public
realm through framed lighter
materials.

e ——————

- Allowing natural light in at the top
edge of the heavy, mass walls, in light
framed clerestory windows.

l.-..-.-.--..-.-.-.-..-.-.--..-.-.--..-.-.—-..-.-.-l

; i\_/ersity of Pretoria )
Figure 8.11. Material Concept Diagram



202 technical investigation

Each programmed space has
specific emotional intentions
and goals therefore; each
space requires a material
palette specific to its emotional
intention and spatial function.

In order to create rhythm and
uniformity through the
architecture similar materials
were used throughout the
design. Similar spatial
functions and emotional
requirement used similar or the
same materials or maiterial
finishes.

The same materials were used
for the structural system
throughout the Play-Centre
and Community Kitchen.

Structural walls on the corner
boundaries of each space,
defining the building edges
and courtyard boundaries, are
reinforced concrete
construction. The materials
used for the construction of the
structural system throughout
the Play-Centre is brickwork
columns and infill walls. The
brickwork columns are
plastered and painted in a

number of spaces and
left unplastered
appropriate.

where

Spaces in which the child is to
sit up against the interior walls
or in which the child reads or
creates artwork and have to be
well light are plastered and
painted.

concrete flooring

The floor finish is selected
according to the function of
each space. Spaces in which
the child sits on the floor to
read or retreat into a more
private space have softer,
warmer floor finishes such as
carpeting or timber. Space
such as the kitchen space and
art studio’'s where the child is
to feel free be expressive and
make a mess, have a more
durable and easily cleaned
floor finish such as concrete.

A combination of lawned areas
and permeable paving area is
designed for the courtyard
and play space, in order to
prevent over heating of the
play surfaces and the play
areas themselves during the
over heated period of the year.

© University of Pretoria
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' permeable raw concrete footing Saligna timber  face brick wall ~ Balau timber |
.concrete paving _flooring  pergoa |

community kitchen

[

free play
courtyard

permeable concrete paving

= -.'
/ \ -

. raw concrete wall  face brick wall

"
)

Balau timber
brick wall pergola

aile- s

carpeting Saligna timber concrete flooring permeable
flooring concrete paving

performance hall

1 : University of Pretoria | _ i
Figure 8.12. Material F’a%ue Yy permeable concrete paving lawn concrete flooring
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04_Structural System

The physical structural systems used
to create the spaces within the
Play-Centre and Community kitchen
are divided into three categories:
Primary, Secondary and tertiary.

Primary Structure:

As part of the development of the
concept for the technical
development of the Play-Centre and
Community Kitchen, the primary
structure used to create the
architecture, is associated with the
heavy structure that encloses,
separates and defines the spaces
belonging the child. The primary
structure is the elements of the
building that define boundaries and
create security and safety within the
defined spaces.

The primary structure is the
stereotomic enclosing space placed
heavily on the site.

The primary structure is therefore, the
mass walls designed to define and
enclose the different spaces and
courtyards

The intentions of the primary
structure is to define boundaries
and sit heavily on the site, the
material used to create the heavy
boundary structures, is reinforce
concrete walls. The reinforced
concrete walls will remain unfinished
and without colour. The raw
unfinished concrete will allow for the
construction detail and shutter work
markings to remain exposed and
leave behind a reminder of the
rituals that went into creating the
wall. This attempts to reinforce the
design concept that ritual and life
creates the spaces needed to
survive and therefore the physical
building. The physical fabric,
creating the needed spaces, acts as
a daily, subconscious reminder of
the rituals of making the spaces.

© University of Pretoria



Secondary Structure:

The secondary  structure is
associated with the physical
elements of the entire structure that
define the individual functions within
each overall space and influence
the creation of the haptic gualities of
each space.

The secondary structure is the
tectonic (the frame) structure that
defines, separates different spaces
within the overall structure.

The secondary structure is therefore
the internal column and roof truss
system that defines the vertical and
horizontal  plains, respectively,
within the spaces.

The materials used for the structural
column system are reinforced
concrete columns, with a single face
brick skin, and large reinforced face
brick columns.The roof structure is
made up of timber rafters exposed
to the internal spaces, with ceiling
boards, insulation, waterproofing,
timber purlin and corrugated steel

roof sheeting layered above.

As with the construction of the
primary structure, the elements
within the secondary structure will
celebrate and remember the rituals
that were used to create the
structure. The connections and
joints where the roof structure meets
the walls will be left exposed,
celebrating the making of both the
wall and the roof. In moments
through the overall structure, the
construction layers of the roof will be
left exposed, revealing how the roof
is made and exposing wusually
hidden elements to the user, acting
as a reminder of the ritual that made
the roof.

© University of Pretoria
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Tertiary Structure:

The tertiary structure is associated
with the ritual element of the concept
development of the design.

The tertiary structure are elements
within the different spaces of the
design that are adaptable and
change the internal spaces.

These are elements such as
adjustable wall panels that fold open
and closed, altering the sizes of
classroom and reading spaces,
changing the intimacy of these
spaces. The adjustable elements
allow the internal spaces throughout
the building to be adapted as the
rituals of the child change from day to
day. These elements celebrate the
ritual of the child by allowing the child
to alter their environment, as they
need to.

The tertiary structure also includes,
windows and door systems. These
elements allow the external fabric into
the internal spaces and expose the
internal rituals to the external and
vice versa.

© University of Pretoria
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05_ Plan, Section, Detalil

Plan Development

The intentions for the structural
system of the Play-Centre, is to place
the structural columns on a grid
system, that creates rhythme and
pattern within each space, but not
over populating the spaces with an
excessive amount of columns.

The initial column grid was set up on
5 x 5m system, with a structural
column on each grid point. The
number of columns within each
space overcrowded the space and
are unnecessary for the roof system it
is supporting in most spaces.

The library space, is the only space
that requires the columns to support
a second storey. The columns in this
space are placed 5m apart in the
shorter span and 10m apart along the
larger span. In order to bare the large
load the second storey of the library
space (dead load and structural
load) a reinforced concrete ring
beam is added, spanning along the
10m distance between columns.

The column thickness is increased as
the spacing between columns

increases, in order to ensure the
stability of the column. The columns
spaced at 5m apart are 330 «x
330mm thick and columns further
then 5m increase their thickens to
440 x 440mm. The thickness of the
columns used in the interior spaces
are all sized at 440 x 440mm thick.

The water system implemented in
order to support the water demand
of the Play-Centre, requires a
number of service spaces. These
spaces are needed to house
different elements that ensure the
water system works effective and
efficiently.

Pump rooms are included to house
the solar pump systems that
transport from the wetland system
or subsurface tanks to the required
use outlets.

The water system requires a set of
Uy filters. These filters require
certain conditions in order for them
to function effectively. The filters
require dark spaces and a large
amount of space, to allow water to

© University ofiP,

flow slowly through the system for a
lengthened period of time.

The UV filters are located in service
cores within the ablution facilities.
Each core incorporates a pump that
transports the purified water to the
different uses within the building.

The insulation within the wall and
roof systems through the
Play-Centre has been neglected in
this iteration and will be considered
in greater depth in the iteration to
follow.

Storage
Water pump
rooms

1519F8 8.16. Plan indicating structural systems and services
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Section Development

The intentions for the development of
the sections, throughout the design,
are to define the transition from the
courtyard spaces to interior, allowing
the activities of courtyard to merge
into the activities within the building,
and to create spaces specific to the
proportions and rituals of the child.

© University of Pretoria
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Figure 8.14, Retreat section_ Ilteration One
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Figure 8.15. Expression spaces_ lteration One
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lteration 2_ August: Retreat space section

The intentions for the retreat spaces,
are to create spaces that belong to
the youngest child facilitated within
the Play-Centre and spaces in which
the younger child will be allowed to
reflect and rest.

The retreat space, is divided into
three; play, retreat and rest.

The play space is directly linked to
the play and learning space within
the courtyard. The transition between
the two spaces is celebrated through
the creation of openings and seating
at child eye level and height. These
elements allow the child, whether
inside or out, to visually access other
children playing and learning.

The courtyard belonging to the
retreat spaces, include the wetland
system. The wetland system
becomes a sources of energy that
introduces the child to natural
systems and processes, educating
the child in a visual and tactile
manner.

Figure 8.16. Retreat space section

It also influences the haptic quality
of the retreat spaces, when they are
used for rest and retreat, The
sounds and smells the wetland
introduces, act as calming and
soothing qualities to a spaces that is
intended to facilitate the ritual of
rest.

The wetland system sits directly up
against the retreat spaces exterior
wall. Figure 8.16, illustrates the
detail explored at this connection.

The retreat and rest spaces are
lifted above or dropped below the
spaces in which the child plays.

Dropping the retreat spaces below
the courtyard, natural ground and
wetland  levels  dictated the
development of a basement detail,”
to protect the interior spaces from
water damage. The basement detail
is explored in Figure 8.14 and 8.16.

The roof structure was lowered over:
the rest spaces in order to create a |
more intimate scale for the child's
resting space. The roof structure

was however criticised for having

an excessive amount of structure |
for its short span, of 5 or 10m.
Reducing the amount of roof
structure will be explore in the nex

iteration.
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Detail Development

The intention for developing details,
is to celebrate the rituals that form
part of the process of making the
architecture. Creating moments
throughout the architecture that
expose the connections and joints
between elements and the celebrate
the processes that allow the
architecture to function.

Detail 2: Light and

FiQL.II'E 8.17. indicates on the Ventilation Shaft

North-South section of the Detail 1:
Play-centre and Community Kitchen, Typical Foundation
the location of a number of these . .

moments. A = —

ERBE (B N

Figure 8.17. Section indicating location of series of details © University of Pretoria
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Detail 4: Pergola meets wall
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Detail 5: Pergola
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Aluminium Window Frame, with single
glazing widow

75 Pre-cast concrete window sill
330 Face brick cavity wall.

100 Cavity filled with 100 thermal
ingulation.

Racessed Mortar joint on exterior face

Flush rmortar joint on on interior face

Free standing bench:
Timber frame with cushion finish

Timber Skirting board

10 Carpet Floor Finish on,
20 Concrete screed to level floor surface

75 Reinforced concrete floor slab, on
0,25 polyolefin DPM, on 150 layers of
compacted earth

0.375 Polyolefin Damp Proof Course
Mortar filling in cavity

200 = 800 Reinforced concrete
faundation footing

50 Permeable concrete paving to fall
away from building edge on, 50 Sand
beding layer
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Thermal Insulation Requirements for wall system:
(SANS 10400 XA)

Climatic Zone: Temperate Interior
Non-Masonary walls require minimum B-Value for wall systams: 1,9
R-Valua of masonry cavity wall must exceed the minimum of 0,35

Cavity wall designed:
single face brick skin, air gap, single face brick skin

1

1

I

i

1

I

i

1

1

i

]

1

I

1

]

1

1

I

1 R-Values:

| Face brice 0,176
1 Air gap= 0, 0774
1
I
I
]
I
1
]
1
i
1
I
i
1
I
I
1
1
1
1
1
i

Total R-value without insulation in cavity = 0.716 + 0,0774 + 0,0774
= 0,33

Theretare a layer of insulation required in the air gap 1o meat minimum reguirement:

40mim af lsatherm has a R-value of 0.82-- new R-value of cavity wall= 0,0774 + 0,0774 + 0,82=
097

50mm af Isotherm has a R-value of 1.02-- new B-value of Cavity wall= 0,0774 + 00774 + 1.02 =
1,1748

100mm of Isotherm has a B-Value of 2.04-- New R-Value of Cavity Wall = 0,0774 +0,0774 +
204= 219

A cavity of 100mm is used and filled with insulation to counter the heat transfer through single
l-gl.‘azin'g windows, and support the second storey and roof system

© University of Pretoria
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Maortar roof filler V' r/ v
Brick roof filler Vs b y //'\//_/

225 x 50 Timber wall plate—__ !
1800 « 330 Reinforced off shuuar I
concrele bearm and mirum\h ”

shaft wall, painted black on
\ ____,.,-ﬂ""

interior of vantilation shaft

Galvanised steal gutter md_\f\ \ ‘:...___ e \
S <
6.4 Gypsum ceiling board, fd —\[ el
o 38 x 38 timber brandaring, 4@
with round wire nails, L ‘?"{ : ,.-""I |
= % EE
35 Isoboard tharmal insulation riﬂflﬂ?iﬂhﬂu;ﬂm LEs .«f

fixed to concrete beam with, pan

'-"“fiﬂﬂ'l‘ﬂ s
head screw. B — mﬂﬁﬂﬁ!ﬂﬁ

-:-q M E‘!lfi‘l‘lfiﬂfd!!&!ﬂ}-ﬂ?-‘ b5

———

nﬁr’

0.6 Galvanised steal IBR roof
shaspling lixed to, 38 x 38 Tember
purlins @ 1200 cfc.

ax impregnated foam filler,

//ﬂ5*50'ﬁmbarbum

114 x 50 Timber Rafter @ 1200 cfc

urminum frame louwred window,
operaled elecironically,

114 % 50 Timber Truss (H3 Hazard
classification), traated with
Crecsote

———— i —

II|l 14 x 50 Timber beams

6 IBR Galvanisad steel rool
shaating fixed to, 75 x 50
Timber purlins @ 1200 cfc.

.25 White Polyoladin waterproof
mgmbrang.

||r 100rmm Cellulose Thermal insulation. such as
Tharmguard
38 x 38 Timber ceiling ballens @ 600 cle

6,4 x 800 x 1200 gypsum cailing board,

b fixad to fimber pattens with 5a round
[ wire nail,
i ""“‘““-L_k % 50 Timber Rafter @ 1200 cfc

/

Hl&l hanger fixad to Concrete

bieiurmy nvcd tamibeir radtier,
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I Insulation in Ceiling requirements: (SANS 10400 XA )

Appropriate Climatic Zone: Mo. 2 Temperate interior (Pretoria)
Resulting Required R-Value for Entire Roof System: 3.2

Insulation Thickness:

Required R-Value: 3.2

Average R-Value for Roof Structure: 0.35

Therefore Reguired Insulation R-Vaule= 3.2 - 0.35
=285

Tharmal Conductivity Specific to Thermguard= 0,038

Thickness of insulation;

Required R-Valug x Thermal Conductivity of specific material
= 2.85x 0.038

0.108m

108 mm of Thermguard Cellulose Insulation

© University of Pretoria
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0.6 IBR Galvanised steel roof
sheeting fixed to, 75 x 50
Timber purling & 1200 c/c.

0.25 White Polyolefin waterproof
membrane.

100mm Cellulose Thermal insulation, such as
Thermguard

6,4 x 600 x 1200 gypsum ceiling board,
fixed to timber pattens with 5@ round
wire nail,

225 x 50 Timber Rafter @ 1200 c/c

Galvanised steel basset plate, fixed to
timber rafters with, M16 hexagon bolt.

20 x 203 galvanised steel plate, fixed to
203 x 1323 x 25 |-Profile galvanised steal
beam, with M24 Hexagon baolt.

203 x 133 x 25 Galvanised steel I-Profile
column bolted to steel plate with M24
Hexagon bolt.

1
1
1
1
1
1 \
- \ Feel, 20 steel plate welded to the inside
H - - % o flange of H-profile steel Column
1
i s -
: ¥ ~ - - 203 x 203 x 25 H-profile galvanised
: -5 Al e - steel column, welded to Steel foot plate,
i . fixed to 330 x 330 brick column with
: Hold boit.
o v st e g R s g ' Detail 3: Steel Column secssccccacaccasas 1
Fire Protection for Steel Members: (SANS 10400 part K) nts '
]
Stability Raquiremants of Structural members: :
1
Occupancy: A3, Place of instruction }
Single Story: 30 minute stability = =
Double Stary - 30 minute Stability ' .
(]
|

design, the steel is to be covered in a protective layer of concrete,
birick work or plaster, or painted with a fire retarded paint,

In order to maintain the aesthetic appearance of the steel used within
the design , all steel is to be painted with a fire retarded paint in order

I
|
|
|
I
|
I
I
i
I

> |

In order to ensure the structural steel members used within the | o
I
I
I
I
I
I

to increase its structural stability to a minimum of 30 minutes. 1

I
I

_________________________________ = © University of Pretoria




Wax impregnated feam filler.

225 ¥ 50 Timiar Deams

Aldurriifium Tramie louvned window,
operated electronically.

Gahaanised sleel plate,
welded 1o Galvanisad sbeal
C-channal boled 1o Timber
trusses, with M24 Haxagon
bolts

Fixed Balau timber shading
alomant, traabed with
Craosobe

/

114 x 50 Tenbes Truss (H3 Hazard
classification), treated with |II
Creosate

f’

Shading device bolled 1o, 75 equal steel \

angle, bolted o aluminium window sill

+
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Detail 4: South-Western over hang
nts
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\ 0.6 IBR Galvanised sieed rood
shesting fixed o, 75 = 50
Y Timbar purins @ 1200 clc.

\ 025 White Polyolafin watarprood
mambrane,

\ 100mm Cellulose Thesmal insulaton, such as
Tharmguarnd

3B x 38 Timiper calling battens & 600 cic

6.4 x 600 x 1200 gyosum celling board,
Ticiedd box timbeir patiens with 5o round
wire nail.

III| 225 x 50 Timber Rafter & 1200 cic

/
/

l.-'JI T T

e




Final Details

| -J R
[a | i =
-
.Il.
o &
B &
: ¥ ,
lé_'i A .
g L5 vl
"B

(e
=35
s=%

330 x 500 Reinforced
Concrete ring beam

Counter flashing

Flashing
T |- <20 0.6 Galvanised roof sheet,
o k x Sy fixed to, 75x 50 Timber purlin
,’z T \*\ 0.25 White Palyolefin
’ R waterproof membrane

6,4 x 600 x 1200 gypsum
ceiling board, fixed to
timber pattens with 5e

round wire nail.

o
o

.38 x 38 Timber batterns

225 x 75 Balau timber rafter
' @ 1200 cfc

v ’ Joist hanger fixed to brick
: ’ wall and Timber rafter

i Aluminium window frame

i Cast in-situ concrete sill

330 Face brick cavity wall
Flush mortar joint

; 100 Isotherm Insulation
Detail 4: Pergola meets wall
(11 i o o e it e i e i - bt ot il e s o il i et et o i e

© University of Pretoria



/ 225 x 75 Balay timber

-pergola ralter, ireated with
creosate

< “Top Hat profile galvanised
steel channel, welded to
20 galvanised steal plate.

Galvanised stesl plate
boited to Balau pergola
column, with Hold balts

225 x 75 Balau Timber
Pergaola column, freated
with Creasote

20 Galvanised steel sheat

20 Galvanised steal
foating plate fixed to 300 x
300 concrete footing with
hold bolts.

50 Parmeable concrate

“paving

50 Sand Bedding layer

' 150 layars of compactad

Detail 5: Pergola_ Section

© University of Pretoria
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I I L IR I I XA o
NSO L
7 7RI D
AR DA
\ i N I
\ : 7 s \// s
\ : '
\ [/
Gravel Eﬂd: i \
Terramesh filled with grave! \\
50 Sand Bedding layer £ g -
Gaotextile layar /S — . e -~
80 diameter geopipe / e 7T
300 x 900 Reinforced concrete
foundation footing

fy

Aluminium window frame

Pre-cast concrete window sill

-~ 75 Reinforced concrete floor slab
230 Reinforced brick foundation wall
0,375 Polyolefin Damp Proof Course
0,25 Palyolefin Damp Proof membrane
200 x 600 Reinforced concrete footing

0,45 Black Polyolefin Damp Proof Membrane with single
brick skin cover

330 Reinforced Concrete retaining wall on 300 x 800
reinforced concrete foundation footing

" Detail 6: Wetland

-
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Pre-cast concrete window sill
Fix Bench

330 Reinforced concreta retaining wall

0,45 Black Polyolefin Damp Proot Mambrane, with
Single Brick skin cover

100 Reinforced concrete floor slab

50 Concrete binding layer

1.0 Orange Polyolefin waterproof membrane, on
100 Reinforced concrete slab

Reinforced concrete foundation footing

80 o Geopipe

Detail 7: Basement
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06_ Resilient Systems

© University of Pretoria

A number of systems were explored
in the technical development of the
Play-Centre and Community Kitchen.
The systems investigated are the
water harvested and used on site,
how the building can be passively
cooled and the lighting quality for
each space.

The systems were approached,
taking into consideration the local
context. Mabopane is a poorer
community on the outskirts of
Pretoria, with physical urban fabric
that is characterised by large public
infrastructure  buildings,  without
sophisticated sustainable systems,
simple residential buildings and
informal tin shanty houses.
Introducing sophisticated and highly
technical sustainable systems into a
relatively simple constructed
building may lead to problematic
maintenance and repair issues in the
future. Therefore the systems
investigated for application into the
Play-Centre and Community Kitchen,
within Mabopane, are passively
driven and easy to maintain.
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SBAT Rating

In order to wunderstand how
sustainably a newly purposed design
intervention will impact the
environment it can be rated
according to a set of guidelines and
rules.

For the purpose of this dissertation
the rating system used, to develop a
baseline of the sustainability of the
project, is the Sustainable Building
Assessment Tool (SBAT).

SBAT, rating system sets up rating
categories according the buildings
impact on the environment, the social
setting and the economic impact the
design has on the local community
and user of the newly designed
space.

The environmental impact of the
design is rated according to how
water, energy, waste and building
materials are treated on site, during
the building process and during the
buildings life span. The social impact
of the design is rated according the
designer’s consideration of the local
context, the diversity if the users and

comfort of the user within the newly
designed spaces. Finally the
economic impact is rated according
the design's consideration for the
local context, the efficiency and
adaptability if the design and overall
cost of the design, both overhead
and ongoing (SBAT).

The design proposal of this
dissertation was rated according the
criteria set up in the SBAT rating
system, in order to understand
where the design fall short in terms
of its sustainability.

The proposed design scores highly
in terms of the use of water on the
site, the understanding and
inclusion of the local context,
accessibility of all users and the use
of resources on site.

The areas in which the design falls
short are; the economic impact the
design has on the local community,
in terms of it overhead and on going
costs, its use of both waste and
energy on site and the materiality of

© University of Pretoria

the design.

The design may fall short in these
areas due to a lack of consideration
on specific systems, such as waste
and energy management and
passive systems, up until this point.

In order to strengthen the areas in
which the design fall shorts a
number of iterations need to be
considered and the design rated
according the same guidelines,
once change have been
investigated.

These iterations will be investigated
later stage in this dissertation.
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Ongoing Costs Adaptability
Social Economic Environmental
|Overall | 25|
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Figure 8.18. SBAT Results from test 1



Resilient Water

] Catchment 1: Primary yield
The natural water harvesting and

' manthi
usage for the Play-Centre and g N I S
Community  Kitchen has been SRS, nawey  am mm | g b mam | e e
divided into two water systems. The - i or. om  wn e sk 5 R DRI E
first system is use of water harvested i wr s g e D in w6
from the surrounding of the sites that ow  Gwe & s we o om &8 8
is then filtered, cleaned and stored in Y oo am mo [ eiEices IR S T
a wetland and finally used in the ose an an [ GEE e BEETEE ST ST
Play-Centre and Community Kitchen. amats e e
The second system is the use of e A coeficen srtoe - pats e
water to sustain the agricultural ol ot sufe - ndscaping i T
element of the community kitchen.
Water used in the Play-Centre and i
Community Kitchen: g
Catchment 1: Organic Bio-swales and Drains g

The water system used to harvest © g
and clean the water used within the 3 g
building is the most complex system > @
investigated for this dissertation. g ]

P p— e e e ':-:':Ii
Figure 8.19. illustrates the water ;%
harvesting system applied over the ' : i X | s

adjacent sharing sites. | ' o | i

© University of Pretoria
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Catchment 2: Secondary yield Catchment 3: Tertiary yield
manthly il
precipiation  aream Eecipition  aeeam NEW ROOFS HEW RCHAL
Meath =) wguired  coslficeel FAVNG = cosficent ROOF = Mot i) squared  copfficiend  PAVING m m =
dausay L 07 eI o8 thostl - - January = or e 08 15606 08 ;808
e am m B NS o W ome g wm oo e
; = March & 7 7 7
Sord 051 &3 07 0904 % & 47 oz 3 o mese 0g 4055 08 FETRE
A 0 300 or [k g SRS na 1600533
gy a3 72 07 1152 0% 1431 1 ? L o e
Jore aner AR or  axm CTRY i et ¢ A6 0 gmm
Juby oo &R or LANE oF o3 e oo 4800 or an 09 8035 08 15681
Aot 0008 &2 o7 28N a8 LT Ay 0083 40 or 1004 0% 45 08 BaME
Saplarriw 1] 72 or pE ] L] 24354 e ! Huguat 06 L] or FaRl (2] GEES 04 EEF ]
i Ocinber o i) or s (L] 7257 Sapienber e 2800 or rm 0% 25M5 08 e
iy Miovember e & or 60652 1] 01 244 Ortobes (i ] &80 ar a1 03 BAT2: 08 el Lio)
Deamiar on &n or 51744 1] 12177 oo il &30 ar el ] 0% LLrE T 307 550
Dopcambu on 500 or WIE 03 1525 08 MEHI
THE™ TS
258 174.5515 THEA5E
TOTAL SECORDARY YEELD o) TOITAL TERTIARY YEILD BAB0.515
TOTAL RUMNING INTO WETLAND CONVEYING WATER TO THE POKD
G0N 1575 TOTAL RUNKNING INTO WETLAND AND AWALABLE FOR USE IN BUALDMNG
14155.02
Catchment 2: Organic Bio-swales and Catchment 3: Wetland and Detention
Retention Ponds Pond
k]
o o
- jan!
i
o 7
L] 'n ) ay
| - = &
@ S =
5 — =
- o E
e - = ' 3 3
*
= ]— : - 4 y L

A

ystem Shared between adjacent sites (Farmer, E. and thor. 2014)
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The water system is made up of a
number of steps:

1. Water is harvest from the
adjacent site, where it is transported
in a series of organic bio-swales and
detention ponds.

2. Once the harvested water is
transported to the wetland site, the
water is first filtered through as oil
trap, where any oils and grease
pollutants, collected on the
pathways and road surfaces, are
removed. The oil trap is to be
maintained and cleaned out on a
regular basis in order to ensure it
correctly filters the harvested water
from pollutant oils.

3.0Once the water is filtered
through the oil trap, it enters the
wetland system.

The wetland system is a combination
of subsurface and aboveground
wetland filtering ponds.

The first filtering level of the wetland
allows the harvested water to filter
into the ground system; this allows

the large sediment pollutant to settle
above ground, removing them from
the water. This initial filtering level
will have to be cleared of larger
sediment debris on a regular basis.

The water will then be filtered
through a number of subsurface
filters as it moves towards an
aboveground storage pond. Nutrient

and dissolved pollutants are
removed in these subsurface
filtering levels, by a number of

wetland plants. These plants draw
the minerals and nutrients that are
potentially harmful to people, out of
the water and use them to grow.

Once the water has past through the
subsurface filtering levels the clean
water that will be used in the
building is stored in a wetland pond
and excess water is pumped into a
subsurface storage pond to be used
by the adjacent fire station.

The new civic function belonging to
the child physically shares a
resource with the adjacent existing
civic function.

© University of Pretoria

4. Once the water is needed for
use within the building, it is pumped
to the required spaces using a solar
pump. Before that water can be
used within the building as potable
water, it has to be clean and purified
further. The final purification occurs
in a series of UV filters.

Water is allowed to flow slowly,
through the UV filter pipes, in a dark
service core in the ablution facilities.
The water that is required in different
spaces on the site is pumped to
these spaces using solar pumps.
Water that is used to flush toilets, in
the ablution facility is not purified
through the UV filters, but comes
directly from the wetland.

5. Grey water from wash hand
basins, in the ablution facilities, is
harvested and is used to reduce the
amount of water used from the
wetland to flush toilets.

Grey water from the kitchen sink
and wash hand basins in the kitchen
and art studios, is filtered back into
the municipal system.

Black water is filtered back into the
municipal system

Table 8.1. Water Calculations-shared
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| Month YEILD mi DEMAND nwater left for tank
1 January 2B51.18 42495 2426.23
| February 159G.62 42495 35949
! March 17185 42495 4888 45
| April 1069.31 42495 553281
| May 272.518 42485 5380.378
| Jung 146.03 42495 5101458
! July 62,591 424,95 4739,099
. | August 124.61 42495 4438.759
Water calculations: | September 46117 42495 4474.979
1 October 1183.47 42495 5233.499
. - | Movember 2055.052 42495 B863.601
1. Water Demand in Building | December 2306832 42495 8745483
L total we usage: | r 138448837 50994
number of we  number of winals: liter per flush flush perday  tolak: (ke im tank + yield) - demand= water kil in resenoir
female 15 0 5 &4 6300
male 12 5 5 84 7140 | pegember will therefore have the most water in the reservoir at any lime=8745.646
1 there pond size as part of a welland system = 40 x 50 x 1.5
13440 ]
: Total water stored in wetland pond= Building Demand * 20% safety factor
i 42405
totale whiy Building cubic
. . . ! Demand=  meters
mw”"::' mn-enfe. fotal " | safety factor= 84.99 cubic meters
! Total water stored in wetland= 509.95 cubic maters
total kitchen ' theredore watland pond size = 16x 16 x 2
number of sinks liters per cook( x2) liters per wash (> total
18 P 1 as7 4 “Subsurface Tank Sizing
) Maonith YEILD m DEMAMND r'\Waler in tank
total cleaning January 285118 50999 2341.19
number out  Wers out  numberin  liers in total February 1593.62 509.99 342482
5 [ 5 ] 60 March 17185 509.99 4633.33
Agpril 1069.31 509.99 519265
May 272518 50899 4955178
total usage demand: liters per day=13833 liters June 146,03 509.99 4501.218
e July 62691 50099 4143819
August 12451 50009 3758.439
- September 461,17 500,99 3T09.619
total water usage per month: 13833" Sﬂ.ﬁdaﬂ? 424057 .5 liters per manth October 1183.47 E10.09 4307000
424 9565 liters =424.95 cublc meters Novembar 55052 509.99 5028161
Decamber 2306.832 509.99 7725.003
2. Total Water Demand in Building T 138448837 6119.88
: pemand Demad FIRE -
Month Building STATION TOTAL DEMAND m' . PT— eld dernand in Tank
January 424.95 @ 424.95 | August 526 12451 509,99 140.62
February 424.95 [:] 424,95 ! gl;%%f;her 173;;; %% ?521 ég
March 424,95 o 424.95 1 November 2056.052 509,99 2310.342
April 424.95 a 424.95 | December 2306832 509.99 4107.184
May 424,95 ] 424,95 January 285118 509.99 B448.374
June 424.495 =] 424.95% | February 1583.62 509,99 TH32.004
July 424.95 B 424.95 | Mﬂr_‘f“ , A;;if gi gg g;‘;
August 424.95 [ 424.95 Apri ' '
September 424.95 @ 424.95 Fire Station will use water continugusly through the year, but most fires
October 424,95 ] 424,95 | occur in during the dry season, April to August, and during these months
November 424.95 e 424.95 | :‘Jrlu;rmmﬂ w:::in tmm water i to fill all the stations trucks and
o 424.9 424,95 | e =L L
ecenber ° i 5 supply the welland used by the school with water.
: Therefore the tank needs to be able to hold the amount of water harvested
r 5099.4 7 e’ 5@95.4 | © University:ofRrietefiaeach year= 0200834

Therefore tank size = 46 x 51 x 4
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2. Water usage within building
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Figure 8.20. Water harvesting syst&rh"egpathgrernia
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The water collected from the
surrounding site, pathways and
roads is filled with a large number of
pollutants and is more difficult and
expensive to purify and clean, for
use within a building, then water that
is harvested off roofs.

The water harvested from the roofs of
the Play-Centre and Community
Kitchen would have been a less
expensive and simpler means to
supply the building with potable
water. This water was not used to
support the building demand for a
number of reasons:

1. The amount of water that is
available to be harvested from the
surrounding  site, roads  and
pathways, exceeds the amount of
water demanded for use within the
building. This amount of potential
excess harvest water is large
enough to support the water
demands of the fire station.

2. As part of the micro framework

developed for the sites for the
child-focused programme and the

© University of Pretoria

skills development programme, a
central water catchment and feature
was suggested. This water feature
within the urban framework is to be
act as a civic park between the two
site, collecting and filtering people
through and to the individual sites.

3. Using the wetland system to
purify the water that will be used in
the building, allows a natural ritual to
be put on display within the design
that attempts to celebrate the rituals
of daily life. The ritual of harvesting
purifying, storing and using water,
celebrates a ritual the child can be
exposed to daily, allowing the
wetland to become a source of
educational energy that the child
can draw off.

technical investigation 237
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The water harvesting system used to
support the irrigation demand of the
agriculture in the community garden is
simple system then the system
investigated for water usage in the
building.

The harvesting system has been
divided into a number of steps:

1.Water is harvested from the
roofs of the Play-Centre and
Community Kitchen. The runoff from
the roofs is collected in gutters and
downpipes that then transport the
harvested water into subsurface pipes.

2.0nce the harvested water is in
the subsurface pipes it is transported
to a subsurface storage tank, located
at the lowest point of the community
garden.

3.Before the harvested water can
be used to irrigate the agricultural
landscape, it is filtered through a trickle
filter. The trickle filter is located before
the subsurface storage tank. The
harvested water is transport, below the
ground, into the trickle filter, where any
sediment or

debris is removed. The water is then
stored. The minerals and nutrienis
present in the harvested water are
not removed because act as a
fertilizer for the soil and aid in the
growth of the agricultural produce.

4 When the water is needed for
irrigation, the water stored in the
subsurface tank is pumped to the
surface using a solar pump. Runoff
from the agricultural land s
transported to the storage tank, in
organic bioswales.

© University of Pretoria



Water Calculations:
1. Monthly Yield:

Average Monthly

Month Percipitation P (M) yield m3

Jan n.102 " 530.91

Feb 0111 " 577.755

Mar nos1” 421.605

Apr 0.042" 21861

May 0.016 7 83.28

Jun n.oo7 ¥ 36.435

Jul o004 ¥ 20.82

Aug n.003 " 15.615

Sept n.o2" 104.1

Oct nos9 ’ 359,145

Nov 0.106 " 551.73

Dec 0.106 551.73

Annual Ave 0667 " 3471.735

Catchment Runoff Coeff

Roof 0.9

Paving/Roads 0.8

Planted/Lawn 0.2
2. Irrigation Demand:

Month Planting Area  Weekly Monthly

lan 1950 0.02

Feb 1950 0.02

Mar 1950 0.02

Apr 1950 0.02

May 1950 0.01

Jun 1950 0.01

lul 1950 0.01

Aug 1950 0.01

Sept 1950 0.02

Oct 1950 0.02

Nov 1950 0.02

Dec 1950 0.02

Table B.2. Water Calculations- agricultural system

0.08
0.08
0.08
0.08
0.04
0.04
0.04
0.04
0.08
0.08
0.08
0.08

Irrigation
Demand m3

156
156
156
156

78
78
78
156
156
156
156

© University of Pretoria

3. Total Demand:

Month

jan
feb
mar
apr
may
jun
jul
aAug
sept
oct
nov
dec

Month Irrigation Dem m3 Dom Dem m3
Jan 156 0
Feb 156 0
Mar 156 0
Apr 156 0
May 78 0
Jun 78 0
Jul 78 0
Aug 78 0
Sept 156 0
Oct 156 0
Mo 156 0
Dec 156 0

4. Sunsurface Storage Tank Sizing:
) Total Demand Manthly
Yiekd m3 m3 Balance m3
520,91 156 374,91
577.755 156 421.755
421,605 156 265,605
213.61 156 62.61
83.28 78 5.28
36.435 78 -41.565
20.82 78 -57.18
15.615 T8 -62.385
104.1 156 -51.9
359,145 156 203.145
551.73 156 395.73
551.73 156 395,73
m3

Max volume of Water in tank L 1911.735
Safety Factor 15% 1.15 2198.49525

Total m3
156
156
156
156
78
78
78
78
156
156
156
156

Volume of water
in Reservoir m3

T491
T96.665
106227
1124.88
1130.16

1088.595
1031.415

969.03

917.13
1120.275
1516.005
1911.735

liters
1911735
2198495.25
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Figure 8.21. Water harvesting system for use for irrigation ] . == v /
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Solar heat gain and shading

deciduous trees shade courtyard
and cool spaces during summer

deciduous trees allow  direct

sunlight into courtyards and interior
. ) © University of Pretoria spaces.
Figure 8.22. Solar heat gain and shading concept sections



The courtyard spaces were the
driving force during the development
of the design of the Play-Centre and
Community Kitchen. The intention for
the design of these spaces was to
act as an introduction and extension
of the interior spaces and activities of

the building.
The technical concept, considers
how the physical fabric of

architecture can facilitate the rituals

deciduous trees shade courlyard
and cool spaces during summer

deciduous trees shade courtyard
and cool spaces during summaear

Fa : i |
decidudlis " WEsE alleH T direct
sunlight into courtyards and interior
spaces.

sty L - 0

deciduous irees allow  direct
sunlight into courtyards and interior
spaces. © University of Pretoria

and activities within each space.
The intention for the investigation of
the use of natural systems, to heat
different spaces and provide natural
light is, therefore, using the
architecture to facilitate the solar
heating and lighting of a space in
order to influence the emotional
impact and haptic quality of each
space.

Solar heat gain and shading

i

Summer

Winter
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Orientation and solar study

In order to use solar radiation to
effectively heat spaces, during
winter, and only light space, during
summer, the orientation of the design
and use of appropriate shading
devices is to be considered (Napier,
A. 2000).

Building facades are to be shaded
during summer, preventing solar
radiation from over heating the
interior spaces. Solar radiation is to
be allowed into interior spaces,
during winter, in order to passively
heat the space.

The proposed design is orientated
85 degrees west of north. The slight
deviation from the east-west axis
(north facing building) proposed for
passive design, creates difficulties in
shading the interior space§ on the
south-west facing facade (Napner A
2000).

Figure 8.23. Orientation plan

f“-

A solar study was conducted in
order to understand, the impact of
the buildings orientation on the solar
inlet and shading of each facade.

The slightly NW-SE orientation of the
building increases the amount of
solar radiation, from the west, that
falls on the south-west facing
facade, during the afternoon. The
increased solar radiation on this
facade increases the amount of heat
gained during the afternoon, in the

south-western spaces of the
Play-Centre. This results in the
overheating of interior spaces,

during the overheated period of the
year. This overheating requires
increased shading to prevent the
excess solar inlet (Napier, A. 2000).

. L--—-@z-‘-‘r--—m——--—-r ----------------
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Test One : Base Test
Initial design proposal

midday e
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midday P
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Figure 8.24. Solar study diagrams
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Results One:

- Slightly  North  West
orientation results in extra
direct solar inlet during the
early mornings and late
afternoons, on the Eastern
and North Eastern and
Western and South Western
facades respectively.

- The extra direct solar
radiation results in an
increase in heat gain within
the interior spaces, during
both summer and winter.

-The increase heat gain is
encourages in winter but is to be
avoided in summer.

In test two the overhangs are
increased on the Western and
South Western facades and
additional shading devices added
to the Western and South Western

facades
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midday

March

Test Two : Overhangs Extended and Device added

=]

iy

midday

September

Dacarmber

- The addition of a shading
device and extended
overhangs reduce the
amount of direct solar
radiation during the
afternoons and early
mornings.

- The additional shading
reduces the amount of solar
heat gained within the
spaces during the summer
months, but allows access of
direct solar radiation during
winter.

-The courtyard spaces
remain over heated due to
the excessive amount of
direct solar raditaion they
receive, therfore in test three
trees are added in order to
shade the overheated
courtyards
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Test 3 : Courtyard Shaded and additional Shading devices added v
- The addition of trees

reduces the amount of
direct solar radiation in
the courtyards and
therefore creates spaces
that the child is able to
play in during the heat of
summer.

-The shading created by
the addition of trees
extends into the interior

miclay om s = spaces of the buildings
Masch September and cools the air moving
ST, e _ into the interior spaces.

June

December

= \m- h

i bl

© University of Pretoria



246 technical investigation

Light Quality Study

The Amount of solar radiation
allowed in to the interior spaces
influences the guality and light levels
within the different spaces. Different
function within the building require
different qualities and lighting levels.

In  order to
artificial lighting

understand where
is needed, the

lighting levels and level changes was
examined as the amount of solar
radiation inlet was changed.

Lighting Requirements for Children Spaces:

Spaces:

General Movement spaces
Teaching spaces:

Directly over the black board:
At a computer screen

over head:

Reading space
Directly over bookshelves:
Art spaces:

Lighting requirement

300 lux
300 |ux
500 lux
50 lux

300 Jux
300 lux
300 lux
500 lux

Test One:

- The lighting levels in the
South Western Corner and
along the South Western,
Wester and along the
courtyards are very high.
These spaces receive a large
amount of direct solar
radiation and will therefore
may become over heated
during the or heated period of
the year.

- The spaces that receive
large amounts of direct solar
radiation may alsc
experience large amounts of
glare and my become f{c
bright to read or teach in.

© University of Pretoria
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Test Two: Test Three:

-The  additions  Shading = - Addition of trees into the
devices on the South Western i courtyards reduces the

il LU

and Western facades reduce direct solar radiation on the
the amount of direct solar building edges a;n‘d breaks
radiation the interior South the harsh transition from

Western corner receives. exterior space to interior
space.

- This reduces the lighting
levels within the space and
creates a lighting qualify
within the space suitable for

- Areas within the plan have
lower lighting levels and
may become to dark for

T
=

reading and teaching. . — - reading or teaching.
.

- The courtyard edges still -Vertical  light  analysis
have high lighting levels ground floor reveals the areas within the At Book Shelf
because the courtyards are pla_m _ th_at | will  require
receiving direct solar artificial lighting.
radiation. -The resulting areas are,

over the black boards and.

book shelves within
teaching spaces and library
spaces. The lighting levels
vertically within the spaces
; fall below the minimum of atBLack Board
- : L 500 lux and artificial light
‘ will need to be used in order
to create the correct levels.

L= p-
<12/ 16)i| EEREE

—

ground floor © University of Pretoria East West Classroom
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Shading result

Shading devices appropriate for east
and west facing facades, is vertical
shading. Vertical devices block the
low angled solar radiation at sunrise
and sunset (Napier, A.2000).

The south-west facing facade
receives a large amount of solar
radiation in the late afternoon, at
sunset. The solar angles at sunset
are low and require vertical shading
to prevent inlet.

Figure 8.25, illustrates where the
vertical shading will be added to the
clerestory windows on the
south-west facing facade.

© University of Pretoria

In order to naturally light the deep
spaces within the building, a light
shaft and shelf are proposed within
the centre of the space.

Figure 8.25, illustrates the proposed
shaft and shelf for natural lighting in
the deeper spaces.

Natural light is allowed to enter the
light shaft through the north facing
facade. Light is reflected within the
shaft and into the spaces below, off
lightly painted ceiling boards and
mass wall on the southern most
edge of the shaft.

- ' ;
i [ e R T
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South-West Facing Facade MNorth-East Facing Facade

Ceiling and mass wall reflect sunlight

Added vertical shading
Additional light shelf

g

L
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Figure 8.25. 3D Library section_shading devic
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Passive heating and cooling

Passive ventilation and the heating
and cooling of spaces, is driven by
warm air rising to the highest point
within roof system and being drawn
out of the interior spaces. The
upward movement of the warmer air
allows for cooler air on the ground
levels to be drawn into and through
the interior spaces (Napier, A. 2000).

The air movement is created by a
greater differentiation in hot and
cooler air temperatures and with
greater heights for air to move
through (Napier, A. 2000). Therefore,
air movement through a space is
created by cooler air moving into the
space on the lower, cooler facade
and warmer existing the space on
the higher, warmer facade. The
warmer air at the highest point of the
ventilation shaft, will to act as an
exhaust, drawing the rising warm air
out and pulling cooler air into the
spaces.

This principle, in a South African
context, dictates that the heights
point of the ventilation stack or the
exit point for warm air, within the

space is to be on the warmer
northern facade of the building.

The proposed light shaft acts as the
ventilation stack within the designed
spaces.

For a number of the designed
spaces, the light shaft is located on
the southern most edge of the roof
structure. This placement results, in
the air at the highest point of the roof
structure, being to cool to
adequately draw warm air out of the
interior spaces.

In order to create the air condition
that will allow the light shaft to act as
an exhausted for the warm air, within
the space, a mass element is added
to the back edge and base of the
light shaft (refer to Figure 8.26).

As the mass element is heated and
re-radiates heat into the space
above, the surrounding air will be
heated. With the temperature of the
air increasing at the highest point of
the light shaft (ventilation stack), the

© University of Pretoria

stack is able to draw the rising
warm air out of the interior space,
and allow cooler air to move into the
spaces, from the cooler facades
and shaded courtyards, cooling the
interior spaces, during the summer
months.

In order to heat spaces, during
winter, the highest point of the
ventilation stack (the exhaust
opening) can be closed. This allows
the warm rising air to be trapped
within the space and heat the
cooler air and the spaces.

Figure 8.27 and 28, illustrate the

passive heating and cooling system
for the designed spaces.

-------
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Figure 8.27. 3D Library section_Heating and cooling, Summer

Figure 8.26. 3D Library section_Heating and cooling, mass ' Figure 8.28. 3D Library section_Heating and cooling, Winter.
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Enviroment Systems Anaysis

Direct Solar Gains_ Over heated period

Shading Devices and External Shading (trees)
shade interior spaces and courtyards reducing the
amount of direct solar radiation in the spaces and
therefore the heat gained

Indirect Solar Gains_ Mass Materials within the
building absord and re-radiate heat into the interior
spaces throughout the day, the heat radiated from the
mass will heat up the interior spaces. The heat gained
in the under heated period will warm the interior
spaces when its cold and can be used to draw out

SFFamn EE e

i Ly -""H e
i ﬁw\}\“}\}}h
7

Direct Solar Gains_ Under heated period heat during the over heated period. The Mass In the
Shading Devices and External Shading Allow for stack will heat up the air around it, acting as an
an increase in direct solar heat gain and all for the exhausted pulling the warm air within the interior
interior spaces to warm up, using the sun’s heat spaces out and drawing cooler air in.

Exll — — i
Direct Solar Gains Indirect Solar Gains
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Over-heafetperted =~

Underteatedperiod ™~

R o o 1

Inter-Zonal Gains desribes the heat gained and lost
between zones within the interior spaces.

During the Over-Heated period the larger library zone T SEaR
looses heat to the ventilation stack as the warm air is e e 7 5 e 5
pulled in to the warmer zone and out of the the interior 5 5 ’ ;

spaces. During the Under-Heated period the Library

zone gains heat from the ventilation stack as warm air in
the stack is trapped and circulated into the library zone

below.

3 = B -

Inter-Zonal Gains

Temperature Distribution Hotte
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The Comfort Levels
within the interior
spaces, lies within the
range of 75%; 5% lower
then generally accepted.
This comfort level was
determined without
taking the ventialtion

" stack and human factors
. into consideration.

- The level of comfort will
- increase as the user
" adjust the number of

open windows and doors
or the type of clothing

| they are wearing.

"The comfort level will
.. also increase as the
-~ warm air in the stack is
“used to warm cooler

spaces, in under heated
periods, or is used as the
exhaust for arm air in the
over heated periods.
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The design developed for a
child-focused civic space, within
Mabopane, concentrated on
developing and enabling a resilient
child.

The design focused on using the
energies and resources inherent to
the community in order to develop
this resilience. These energies and
resources currently remain unused
and unshared within the Mabopane,
due to a lack of civic (city) space
that facilitates and enable the
sharing.

The creation of civic space that was
determined by the daily rituals of the
child allowed for the understanding
that the emotional intelligence of a
child influences and enables the
child's resilience. This
understanding lead to the
investigation driven by architecture
and space's ability to have a lasting
emotional impact on the child.
Emotional Space.

In  order to wunderstand how
architecture can make emotional

spaces, how the child learns and
interacts was investigated. This
understanding lead to the design of
spaces driven by their ability to
facilitate rituals that create
relationship, celebrate and create
belonging and teach the child.

The rituals driven by connection,
celebration and learning allowed for
the creation of appropriate spaces
that facilitate these rituals. The
understanding of the spaces that
will enable the resilience of the
child, determined the appropriate
architecture. The architecture is not
only specific to the need of the local
context but to the personal needs of
the user.

The spaces and resulting
architecture facilitates spaces that
enable rituals that have a lasting
impact on the child within their local
community. Strengthening the child
and the future adults of the
community.

© University of Pretoria

The hodgepodge of energies and
skills that define the fabric of an
African city, hold the potential for
these cities to be resilient. Creating
the opportunity for these energies and
resources to be shared, within civic
spaces, allows for the resilient and
regenerative development of these
cities. The Play-Centre and Community
Kitchen within Mabopane, becomes
the civic space that creates the
opportunity for the child network to
share and draw off energies that hold
the potential for their resilience.
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