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3.3.1. The landscape
3.3.2. The dwelling

3.3.3. The water system
3.3.4. System Integration
3.3.5. SBAT report
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T . | 3 THE ROLE OF THE
i SN ARCHITECTURE
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COMMUNITY SOCIO-SPATIAL
INTEGRATION
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1 1
11 Domicile livelihood Mobility
¥ GRAMME
Domicile, livelihood, mobility -
3 a secure urban housing typol- Cluster Public Home
- ogy that accomodates living

Housing space Enterprises

A\ Hair salon
r——=-=-= |

MIXED HOUSING Spazashop , Transport |
TYPOLOGY School tutor Hub

\/J

alongside both neighbours
and strangers. ~ ~ _

~
~
~
~

~

Local stake- Moreleta

AN ~[

Tenan .
USERS enants holders community
Private long-term tenants. ]
private short-term (urban mi- /!

/ l

grancy) tenants.
Subsidised long and short’ !

term tenants I [‘gated com- Churches,
To accodomodate privateand ! munfity: ¢t rmal COUII‘ICII
commundl l:jving . ! settlement” Existing
o accomodate single, dou- i
ble, family household. / - ammenities
) \J

SITE |

Erf 6637-6647 Moreleta Park/
X63 and Garsfontein 374+
JR Portion no 279/R, cnr De
Villebois Mareuil Drive and
Garsfontein Road. GPS Co-
ordinates: 250 49’ 28,50” S;
280 18 30,06” E
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DESIGN FOR CHANGE BY DEFINING A KIT'
OF ELEMENTS OF VARYING TRANSIENCE:
LANDSCAPE, BUILDING, INTERFACE
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DESIGN FOR THE PROMOTION OF RELA-
TIONAL SYSTEMS BETWEEN BUILDING AND

LANDSCAPE, WITH A FOCUS ON HARNESS-
ING WATER.

DESIGN FOR SUB-LETABI:E, HYPEROPTI-
MISED LIVING AND WORKING SPACES.
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user controls level of enclosure.
opportunity to dissolve boundary
whilst acknowledging current spatial
needs. To dwell amongst neighbour
and stranger.

3.1.1.
Engaging the social
dimension of scarcity
through architecture

This project considers what it
means to dwell within the South
African city, where there exists
socially constructed and physi-
cally manifested scarcity - and,
invariably - spatial dichoto-
mies, the “in-sider” and “outsid-
er’, the compartmentalization
and commodification of space,
and security or enclosure at the
expense of equal access to the
right to the city.

Whilst the hard boundary con-
dition woefully serves as the
repressive mechanism through
which these socially construct-
ed rules are imposed in the
name of security, it does, how-
ever, enable the opportunity for
“stranger” and “stranger” to live
in close proximity. Considering
current spatial needs and prac-
tices, it becomes valuable to ex-
plore ways in which to subvert
the gated community - where
boundaries are articulated so
that public space is protected
and celebrated, opportunity for
livelihood is secured, and edge
conditions are activated and
hyper optimized. These are
believed to be prerequisites
for achieving domicile at pres-
ent, whilst embracing change

The Architecture of Scarcity: Essay 3

and anticipating a future where
boundaries can dissolve, and
neighbour meets neighbour.

3.1.2.
Engaging the phys-
ical dimension of
scarcity through ar-
chitecture

With the planning and imple-
mentation of gated communi-
ty-like developments — there is
the unique opportunity to allow
such neighbourhoods to enjoy
the environmental and finan-
cial advantages of integrated
infrastructure that sits between
large-scale centralised and
small scale individual decen-
tralised infrastructure (with re-
spect to water, sewerage, and
electricity). Despite this, the
area lacks the complexity of
scale that would be attributed to
a more resilient city/neighbour-
hood. For this reason, and due
to the pressing existing issue
of water scarcity experienced
by households residing in Plas-
tic View and Cemetery View, it
is appropriate to explore ways
in which architecture can inte-
grate with infrastructure to par-
ticipate and augment existing
natural processes of water col-
lection and filtration in the area.
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3.1.3.
A consolidated syn-
tax of design: an al-
ternative gated com-
munity

Here, the parallel in the re-
lationship between scarcity
and time becomes significant.
The intention is that architec-
ture should enable, accom-
modate, and empower the
everyday event as it changes
and evolves - rather than dis-
abling, defending, securing
and preserving. Value lies not
in what can be preserved and
commodified, but in what is liv-
ing and fleeting. In response to
this, the architecture is concep-
tualized into three main, time

190

dependent fields: the more du-
rable landscape (100+ years)
- which uses spatial differen-
tiation of the ground plane so
that it becomes a generous
street, and embodies a par-
ticular wholeness (not a se-
ries of parts). To facilitate and
prevent the gautrain line from
becoming an impenetrable buf-
fer, the terraced landscape al-
lows the opportunity to tunnel,
or bridge over and between,
with the help of an inhabitable,
punctured “wall” and threshold
which wraps around the land-
scape. The landscape hosts
the ever-changing dwelling,
functions, and people through
the second layer of infrastruc-
ture in the form of a series of

&
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masonry bearing walled build-
ings (50+ years), more tempo-
rary, and intentionally designed
with the optimization and ver-
satility of the building envelope
in mind. The wall is largely oc-
cupied, and spaces are orga-
nized so that units can easily
sub-divide or be incorporated
into larger units, depending on
the articulation of the third lay-
er. This layer (1-10 years), is
where choice is afforded to the
user in terms of how thresholds
are layered and articulated.
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empower change

1-20 YEARS @ infill

50 YEARS @

100 YEARS @

where is my front door?
who is my neighbour?
what is the threshold con

adjustable

harness

host

accommodate change

building
dignity

afforable
versatie

foster community
programme

harness

host

enable change

landscape

social
environmental
economic
programatic

RATE OF CHANGE
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3.3.1.
The landscape

The landscape ruin provides
the first architectural opportu-
nity with which to leverage the
potential of site, through an act
of creating spatial differenti-
ation and articulating bound-
ary. The argument here is to
take conventional methods of
compartmentalising space, but
subverting it so that instead
of merely supporting the for-
mation of an “inside-outside”
spatial dichotomy (which is
typically exclusionary and in-
side-centric) — the architecture
seeks to secure public space
through this act of partitioning
by setting up the conditions
upon which varying levels of
threshold, boundary, and en-
closure may be achieved.
Much like the gesture of Bo
Bardi’'s MASP, the spatial se-
curing of public space beneath
the suspended museum helps
to mitigate the otherwise trans-
actional phenomena whereby
previously open, accessible
space becomes privatised.

On a material level, the use
of thick durable elements
which articulate the sculpting
of earth, and furthermore are
time-embracing and participate
in natural cycles of decay and
evolution, best support and
differentiate this landscape
from the more temporary ele-
ments it hosts. As a structural
system, it is important that any
structures built over the land-
scape phase can be demol-
ished or dismantled without
compromising the structural
integrity of the landscape that
supports it. Exposed masonry,
terraced gabion walls and con-
crete structures that make use
of the existing rubble available
on site following earthworks, as
well as the appropriate planting
pallete — assists both in serving
the spatial experiential needs
of the landscape and insfra-
structure it hosts, as well as the
organisational and systematic
requirements.

The major wall threshold sys-
tems that frames and provide
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access to portions of the land-
scape, makes use of bioswales
and an integrated drainage pipe
reticulation system in order to
collect and transport rainwater
surface run-off and deposit-
ed grey water to a central col-
lection point. The landscape
space which exists above the
Gautrain is leveraged to house
the various chambers needed
to greywater into potable water,
and furthermore allows the final
stored water to be accessed
and collected at a public out-
lets. This infrastructural inter-
vention supports the position
taken that values a relational
connection with the environ-
ment over the presently trans-
actional one. For the purpose
of fostering a resilient urban
condition that is designed in
harmony with scarcity instead
of fearing it, it was important to
prioritise allowing architecture
to harness the same otherwise
damaged existing landscape
systems and flows of the site,
as it sits within a catchment
area, in close proximity to a
wetland, and over a damaged

non-@r“ ial stream. Instead of
allowing thernew development
to further damage or enclose
these crucial water systems,
this interventions aims to se-
cure access to it, albeit artifi-
cially, and make the outputs
accessible to those typically
living furthest on the outside in
terms of service delivery. Given
the deperate need for water in
the surrounding informal settle-
ments at present, this gesture,
in addition to the myriad of en-
vironmental gains precipitat-
ed such as absorbing surface
runoff and improving thermal
comfort through evaporative
cooling — also aims to foster
the kind of socio-envioronmen-
tal stewardship required by in-
frastructure to better respond
to the physical dimension of
scarcity.
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The housing/dwelling layer
speaks directly to the occu-
pational requirements of both
permanent dwellings and
short-term accommodation,
and necessitates the insertion
of a double and triple storey,
terraced, row-house typology
buildings within the landscape.
These buildings are inten-
tionally designed to allow an
open versatile north and south
facade, by making use of a
series of parallel load bearing
brick walls in the east and west
facade directions. These north-
ern and southern interfaces
are articulated according to the
user’s needs, and open either
onto a more public street (fa-
vouring a business shopfront
interface) or into a semi-public
shared courtyard (favouring a
private leisure space). In this
way, the streets and courtyard
spaces become extensions
into which the domicile and ev-

The Architecture of Scarcity: Essay 3

situated across the road, and
achieves a much needed, high-
er density despite the building
footprint area and building
height not being too much larg-
er than the surrounding existing
low-density homes. This can
be attributed to the approach
taken in the organisation of
services, which are housed
and reticulated neatly through
a thickened service wall core,
that each smallest possible unit
module plugs into. Many of the
outlets such as basins and toi-
lets are contained within this
wall so that they may be more
easily concealed when not
needed in a particular dwelling
configuration. For the purpose
of improving thermal comfort,
daylighting, and ventilation, the
building mass is opened by a
4m wide circulation corridor
and courtyard through the mid-
dle.
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3.3.2.2. External Circulation

Both the floor area within the
dwellings, the intermediate ser-
vice interfaces (E-W), and most
pertinently, the North-South
street and courtyard interfaces
— are thus hyper optimized in
terms of function and habitable
area. The incredible potential
of healthy, activated streets
have been realised in the social
housing projects of Peter Bar-
ber in London, public buildings
by architect-activist Lina Bo
Bardi, as well as within Plastic
View informal settlement. Bar-
ber argues that by simply plac-
ing front doors directly onto the
street, and allowing most cir-
culation to happen outside and
within the public sphere, the po-
tential of street to build commu-
nity and identity is accessed,;
where architecture becomes a
background to peoples’ worlds
(Barber 2021). This is an at-
tractive proposition for any
housing project within South
Africa’s temperate climate, and
on a more hermeneutic level,
is often visible within the en-
closure of gated communities.
This highlights that within our
socio-political climate, despite
a longing for direct connection
to the street, there still exists
a need for an extension and
layering of thresholds to si-
multaneously ensure a feeling
of safety. Achieved through
side-entrances opening into
narrow minor roads perpendic-
ular to the street and between
dwellings in Plastic View, and
in this proposed intervention,
through a similar approach

© University of Pretoria

that also leverages the poten-
tial of ground plane manipula-
tion for spatial differentiation —
this project relies on a layered
approach to circulation and
threshold, which, at its most se-
cure, should satisfy the level of
security sought after in security
complexes and gated commu-
nities, and at its most porous,
should allow boundaries to dis-
solve and reconfigure. For this
reason, vertical circulation and
suspended corridors are con-
structed from steel and expand-
ed steel grid surfaces, allowing
a significantly higher level of
adjustability than the masonry
dwelling spaces. These circu-
lation spaces, existing on the
west and east facades, allow
for single homes to occupy
more than one storey, and can
utilized as an extra room, or
external courtyard. In addition
to these multi-purposed private
circulation spaces, an extra
more public vertical circulation
core is housed for each block
within the surrounding land-
scape infrastructure, also yield-
ing shade and providing pub-
lic Wi-Fi-hotspots and phone
charging stations, powered by
solar panels above. These plug
into existing landscape ‘mina-
rets’ that also provide light and
electrical service reticulation.

3.3.23. The
boundary

The final and most temporary
layer of building comprises
the use of interior and exte-
rior partitioning. By affording
the end-user the opportunity to
shape the interface according

harnessed

to the amount of space need-
ed, programmatic needs, and
security needs — the true value
of the steel circulation, mason-
ry service core, and landscape,
is leveraged. It is through this
layer that boundaries are aug-
mented or dissolved, and that
the architectural opportunity of
scarcity is most tangible. This is
because, despite a reliance on
the many layers of architecture
that host it, it is the architecture
most immediately accessible
and malleable by its users that
will reflect our evolving relation-
ship to scarcity and time — be it
positive or negative.

For the purpose of this investi-
gation, a few standard interface
articulations were developed
according to a hypothetical
scenario of conditions and user
personas with block A as the
backdrop.
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3.3.3.1. Water Calculations

1. Surface areas and runoff coefficients

Table 3.1.1: Ground surface areas and runoff coefficients (SANRAL 2013, Architective 2015).

Catchment | Runoff coefficient, C |catchment area, A (m?) |Adjusted area, A x C (m?)

Concrete block paving 0,90 3477,00 3129,30

Softscaping 0,35 2753,00 963,55

Constructed wetland 1,00 300,00 300,00
Ground adj. area, A (M°):

As=5(AxC) 4392,85

Table 3.1.2: Roof surface areas and runoff coefficients (SANRAL 2013, Architective 2015).

Catchment area, A (m°)

Adjusted area, A x C (m°)

Catchment Runoff coefficient, C
Steel roof sheeting (sloped) 0,95
Flat concrete roofs 0,90

978,00
1378,00

Roofs adjusted area, A (m°):

An=3(AXC)

929,10
1240,20

2169,30

Total adj. area, Ay =Ag + Ag:
2. Supply from rainwater

6562,15 M’

Table 3.2.1: Monthly rainwater supply from surfaces according to Pretoria average rainfall (Climate-Data 2021).

Maonth Average rainfall, P (mm) Rain yield, R (m®) R=A;xP
January ' 107 702,15
February 99 649,65
March 88 577,47
April 40 262,49
May i g 111,56
June T 45,94
July 3 19,69
August 7 45,94
September 18 118,12
QOctober 65 426,54
November 92 603,72
December 118 774,33
ANNUAL | 661 4337,58

3. Losses from evaporation

Table 3.3.1: Loss of water within swale areas due to evaporation potential in Gauteng Province (Schulze et al. 2001).

Month |Potential evaporation, e (mm)j Rainwater Swale area, a (m2)| Evaporation, E (m®) E=ex al
January 228 300 68,40
February 187 300 56,10
March 184 300 55,20
April 144 300 43,20
May 180 300 39,00
June 106 300 31,80
July 118 300 35,40
August 162 300 48,60
September 207 300 62,10
October 239 300 71,70
November 232 300 69,60
December 239 300 71,70
ANNUAL 2176 | | 652,80

y of Pretoria

~ © Universit)
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4. Demands (designed for the maximum)
Table 3.4.1: (full spread) Average annual daily demands (after City of Tshwane 2017).

Zoning and units for AADD Domestic Garden Commercial General Total (AADD/unit)
Residential

Cluster housing: 41 to 60 units/hectare — kl/day per unit 0,6 0,1 - - 0,7
Gate house for security villages — kl/day per unit 0,6 - - - 0,6
Business

General business with an FSR — ki/day per 100m® = - 0,8 — 0,8
Car wash facility - - 10,0 - 10,0
General

Park grounds — kl/day per hectare - - - 15,0 15,0
Private open space — kl/day per hectare - - - 15,0 15,0
Parking grounds - kl/day per hectare - - - 3,0 3,0

Table 3.4.2: (full spread) Total demands: (Daily demand = AADD/unit x no. of units).

Zoning Number Domestic (kl/day) Garden (kl/day) Commercial (kl/day) General (kl/day) Total daily demand (kl/day)
Residential

Cluster housing 114 units 68,40 11,40 - - 79,80
Gate houses 6 units 3,60 - - - 3,60
Business

General businesses 1272 sgm - - 10,18 - 10,18
Car wash facilities 1 unit - - 10,00 - 10,00
General

Park grounds 0,28 hectares - - - 4,20 4,20
Parking grounds 0,2 hectares - - - 0,60 0,60
TOTAL 72,00 11,40 20,18 4,80 108,38

Table 3.4.3: (full spread) Monthly demands: (1m?® = 1kl).

Month Domestic consumption (m°) |Garden & irrigation (m®) Commercial usage (m°) General usage (m°) Total demand, Q (m%)

January 2232,00 353,40 625,46 148,80 3359,66

February 2016,00 319,20 564,93 134,40 3034,53 Greywater harvested as a percentage
March 2232,00 353,40 625,46 148,80 3359,66 of the domestic and business water
April 2160,00 342,00 605,28 144,00 3251,28 use

May 2232,00 353,40 625,46 148,80 3359,66

June 2160,00 342,00 605,28 144,00 3251,28

July 2232,00 353,40 625,46 148,80 3359,66

August 2232,00 353,40 625,46 148,80 3359,66 Domestic greywater percentage
September 2160,00 342,00 605,28 144,00 3251,28 _

October 2232,00 353,40 625,46 148,80 3359.,66 -

November 2160,00 342,00 605,28 144,00 3251,28 20%

December 2232,00 353,40 625,46 148,80 3359,66

ANNUAL 26280,00 4161,00 7364.,24 1752,00 39557.,24
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5. Storage level - Assuming an empty facility on 1 October (start of the South African hydrological year)
Table 3.5.1: Projected monthly storage level as a function of supply, demands, and losses.
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Month |Garden demand, | (m®) |General use demand, G (m®) |Car wash demand, C (m®)  |Evaporation losses, E (m°)
September
October 353,40 148,80 310,00 71,70
November 342,00 144,00 300,00 69,60
December 353,40 148,80 310,00 71,70
January 353.40 148,80 310,00 68,40
February 319,20 134,40 280,00 56,10
March 353,40 148,80 310,00 55,20
April 342,00 144,00 300,00 43,20
May 353,40 148,80 310.00 39.00
June 342,00 144,00 300,00 31,80
July 353.40 148,80 310,00 35,40
August 353,40 148,80 310,00 48,60
September 342,00 144,00 300,00 62,10
ANNUAL 4161,00 1752,00 3650,00 652,80
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Graph 3.5.1: Projected monthly storage level as a function of supply, demands, and losses.
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RH+H—=0=|=G=E

Cuml. balance at month END

Greywater supply, H (m%)

Precipitation yield, R (m®)  |Monthly balance (m®)

Storage volume, V (m°)

y of Pretoria

0,00
509.49 426,54 5213 5213
493,06 603,72 24117 293,30
509.49 774,33 399,92 693,23
509.49 702,15 331,04 102427
460,19 649,65 320,14 134441
509.49 577,47 219,56 1563,97
493.06 262,49 -73.66 1490,31
509.49 111,56 -230,15 1260,16
493,06 45,94 -278,81 981,35
509,49 19,69 -318.42 662,93
509.49 45,94 -305,37 357,55
493,06 118,12 -236,93 120,63
5998.85 4337.,58 120,63

Maximum storage volume

inyear 1, Voo 1563,97 M’

Swale depth, d,, 0,30 m

Swale surface area, A, 300 M

Swale volume, V,,=d,xA,, 90 m’

Req'd tank storage, Viyax—Va 1473,97 m°

1480 kl of underground storage to be provided

Depth of undergrand storage 3m

Area of underground storage 493,33 m?
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SBAT report

SUSTAINABLE BUILDING ASSESSMENT TOOL RESIDENTIAL
1,04

_Achieved

SB SBAT REPORT 3,8
SB1 Project
I 0 |
SB2 Address
0 |
SB3 SBAT Graph
Energy
Social Cohesion 5, Water
Inclusion Waste
Services and Products Materials
OActual
Education Biocapacity Target
Health Transport
Resource Use
Local Economy Management

SB4 Environmental, Social and Economic Performance Score
Environmental 2,5
Economic 4,4
Social 4.4
SBAT Rating 3,8
SB5 EF and HDI Factors Score
EF Factor 3,2
HDI Factor 4.1
SB6 Targets Percentage
Environmental 51
Economic 89
Social 88
SB7 Self Assessment: Information supplied and and confirmed by
Name Date
Signature
SB8 Validation: Documentation validated by
Name Date
Signature
SB9 Validation Report Version
| IVR
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