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Background to project

The CSIR’s housing research group, 
in collaboration with a number of 
partners, has been investigating 
the concepts of sustainable building 
transformation in the South African 
housing sector. A number of research 
documents flowed from these 
investigations, including ‘Medium 
Density Mixed Housing: sustainable 
design and construction of South 
African Social Housing’ (Osman 
and Herthogs, 2010); Environments 
of change: a design solution for an 
informal settlement in Mamelodi 
(Gottsmann and Osman, 2010); 
‘“Time” as a key factor in design and 
technical decision-making: concepts of 
accessibility, affordability, participation, 
choice, variety and change in the South 
African housing sector (Osman and 
Sebake, 2010); and ‘Are open building 
principles relevant in the South African 
housing sector? CSIR investigations 
and analysis of housing case studies 
for sustainable building transformation 
(Osman, Herthogs and Davey, 2011)’. 
  
These studies have relied heavily 
on a number of theories, including 
Habraken’s Supports, Open Building 
levels as well as concepts of material/
component re-use. All of these theories 
provide approaches with regard to 

the way in which materials, building 
components and the buildings 
themselves are re used or salvaged, 
based on life-cycle analysis. The 
theoretical background for this study 
is firmly rooted in an approach to 
architecture where the design of 
systems and the interface between 
systems are important. This is believed 
to generate a richer environment that 
caters for different categories of users, 
while at the same time achieving long-
term relevance by allowing buildings 
to adapt and transform over time 
with minimum waste and minimum 
disruption to a higher-order level of 
the built environment that is more 
permanent and gives an urban setting 
its identity. This is also an attempt to 
achieve a balance between the shared 
domain of an urban environment and 
areas of individual control. In this 
sense, the environmental benefits that 
result from the increased potential for 
adaptability are further supported 
by the achievement of higher social 
benefits.     
 
Some of the projects that have been 
used as case studies are presented 
in this CSIR document. A preliminary 
assessment based on internal planning, 
construction methods and material 
selection of these projects is intended 
to investigate a project’s capacity for 
sustainable building transformation. 
This exploration has assisted with the 
initial development of an assessment 
tool that allows for comparative studies 
of projects. The assessment tool is 
undergoing refinement. The intention 
is to critically assess what is being 
built and ultimately having an impact 
in design decision making for future 
projects. However, this CSIR document 
merely presents the projects and the 
assessment while other aspects of the 
research project are dealt with in the 
previously-mentioned documentation.

Case Study 3
Potters’ House
288 Burgers Park    
Lane
Pretoria
Tshwane 
by Paul Munting
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Case Study 1

K206
London Road, Alexandra Johannesburg 
by ASA Architects

Adaptability Potential: Medium

Project description and location

The K206 project was developed 
as a low-income social housing 
development on the Far East Bank 
Extension 9 in the urban settlement 
of Alexandra, Johannesburg. The 
initiative  forms part of the greater 
Alexandra Renewal Project (ARP), 
aimed at providing families living in 
the Setjwetla informal settlement with 
better living environments and housing 
opportunities. 

The K206 project aims to increase 
housing densities and combines 
ownership and rental occupation 
on the same property. The housing 
projects were launched in 2006 and 
can accommodate 1 760 houses 
and provide over 2 156 rental 
opportunities. K206 is located between 
Marlboro Road (east) and London 
Road (north). 

The ARP received the Scroll of Honour 
UN Habitat Award in 2009 for its 
efforts in upgrading the housing, 
social and physical infrastructure of 
Alexandra.

Planning and general unit 
design

The housing is grouped in clusters 
of eight to 10 housing units forming 
smaller communities around semi-
private communal courtyards. Every 
unit has a 40 or 50 m² double-storey 
government-subsidised dwelling, 
intended for eligible ownership, as 
well as two adjacent but independent, 

ground-floor rooms with shared 
ablutions. 

The ground-floor rooms are intended to 
be managed by the homeowner of the 
main house and subsequently rented 
out to suitable tenants. This layout 
is intended to refer to the existing 
community interactions of the area, 
improve on the quality and density 
of the Alexandra housing district 
and provide some form of income to 
the homeowner. The courtyards are 
currently simple hard surfaces with few 
vegetated areas. The housing clusters 
are placed with their backs towards the 
busy northern street (London Road) and 
are focused inward. 
 
Security and amenities

The grouped buildings are fairly 
permeable to pedestrians, though the 
smaller courtyards could be shut off 
from the street and made private to the 
residents only. Individual courtyards 
are mostly kept apart by a small 
palisade fence and most tenants have 
added simple security measures to 
their homes by burglar-proofing the 
windows and doors. The residents are 
in close and direct contact with the 
general urban amenities and public 
transport. Although parking bays are 
not specifically designated, each unit 
features a parking area within the 
internal courtyard.   

Materials

A simple construction system of 
concrete masonry walls and concrete 

floors has been used with non-
bearing masonry walls separating 
the ablutions areas as well as the two 
rental rooms from each other. It has 
an earthy palette of plastered and 
painted concrete and fly-ash masonry 
walls, covered by mono-pitched 
roofs of corrugated sheeting with low 
parapets. On the exterior, the steel-
frame windows and first-floor concrete 
floor lines are highlighted with plaster 
and are painted white, adding a 
simple decorative feature. The interior 
ground and first floors are finished 
with durable cement screeds; many 
tenants have painted, tiled or carpeted 
the floors of their units. The masonry 
staircase is robust, plastered and fitted 
with a simple steel railing, which is 
hinged to allow furniture to be moved 
up the staircase. The interior spaces are 
compact, very simple and have head 
room of around 2 400 mm.  

The entrances to the units have small, 
protective overhangs and in front of 
that, the area in front of that is intended 
as a semi-private garden space. Some 
units are raised off the ground – mostly 
due to the fall in topography – adding 
further definition to the threshold area 
between the unit and the courtyard.  

Water seepage through the walls into 
the units and stormwater collecting 
around the unit appear to be a major 
problem. Apparently, heavy rains 
during 2010-2011 flooded many of 
the rental units. Tenants try to counter 
this by laying an additional brick layer 
around their covered porches. Attempts 
were also made to repair the damage 
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of the leaking walls by either plastering 
the lower parts of the walls or adding 
a thin layer of external waterproofing 
sealant. Replacing walling material is 
not feasible due to the structural design. 
The design could allow for rainwater 
harvesting from the roof, but the 
occupants would have to individually fit 
the roofs with gutters and downpipes. It 
would also be possible to fit solar water 
geysers. There are no communal waste 
and recycling amenities or refuse yards 
and no space is provided for such 
facilities.

The roof construction is robust with 
corrugated sheeting fitted on steel 
rafters; there is no leakage. The 
simplicity of the roof construction 
is easy to replicate in a building 
extension. However, the lack of 
insulation or ceiling means the 
internal environment is uncomfortable 
in extreme summer and winter 
temperatures and passive ventilation is 
not optimal due to inadequate window 
placing. These elements would be easy 
to incorporate in the future, as would 
painting the interiors that are currently 
quite dark.  

Possibilities - adaptation, extension and 
personalisation

While many people have already 
personalised their units by painting, 
plastering or even tiling the interior 
or exterior walls, floors, doors and 
window frames, the primary unit itself 
has very little possibilities for change. 

Every unit has a semi-private threshold 
space that could be fitted, covered or 
screened to provide additional rooms 
or extensions to the existing building; 
some occupants have done that 
already. Current rules and regulations 
prohibit major physical extensions 
beyond the building lines, but these 
rules are to be relaxed somewhat after 
a period of five years when the owners 
are then allowed to extend the building. 
It would thus be possible to extend 
the building upwards over the two 
rental rooms while retaining the rental 
rooms and, if an external staircase is 
provided, the rental possibilities could 
double. Alternatively, the entire ground-
floor area could be used as a single 
dwelling with rental space moved to the 
first floor.  

It is possible, in some units, to combine 
the two rental units with the primary 
unit into a single living unit, although 
this would result  in the threshold area 
being lost if it becomes the linking 
passage. Other connections, under the 
staircase for example, would involve 
major building work and the knocking 
down of a structural wall. 

A unit could theoretically be extended 
into the courtyard area by constructing 
over the designated parking area, but 
rules and regulations prohibit this. It 
would also be possible to move the 
point of entry to a different location 
on the same elevation or to a second 
elevation. These changes are generally 
costly and would need professional 

input. They also have to be considered 
with regard to the overall development 
and it would entail complex processes 
of negotiation between house owners. 

The internal staircases will not be 
able to be adapted or moved without 
making considerable changes to 
the primary unit, although the area 
underneath the staircase can be 
utilised as it forms part of the living-
area space. The staircase can only be 
adapted by being personalised (tiling 
or by removing and changing the steel 
railings). The simple steel railings are 
made with horizontal hollow, square 
steel  sections as interim railings, with 
some tenants suspending items from the 
railing.  

The ground floor allows for a limited 
variety in the placing of furniture due 
to the small living-area space. Most 
people socialise in the entrance space 
and the courtyard areas. Bathroom, 
kitchen fittings and doors are low-
cost components and could easily be 
replaced and upgraded.  

Key lessons

The concept of the K206 project 
is novel in the settlement and the 
inhabitants generally seem satisfied 
with the overall project. Material choice 
and finishes play an enormous role in 
how the tennants experience the small 
houses. A great improvement could 
be made in the interior experience 
by simply having a lighter wall finish 



4

and using a less porous masonry 
product, which is currently a source 
of great frustration for the tenants. 
Alternatively, if budget constraints 
dictate material choice, detailing should 
perhaps be reconsidered to eliminate 
water seepage through the wall. This 
change may be done in such a way as 
not to compromise future adaptability 
potential for the units. A concrete up-
stand could be constructed around the 
base of the concrete floor, where the 
topography requires it. Strategically-
positioned protruding elements or 
deeper profiles could make it easier 
to latch on new exterior, light-weight 
structural or shading components 
without too much additional wet 
construction.   

A plan-libre, that is an open plan, with 
structural perimeter walls or a column 
and beam structural system, such 
as the one on the covered porticos, 
could allow for maximum physical 
adaptation. These options would, 
however have to be costed to assess 
their viability and cost-effectiveness. 
This would allow for differentiation in 
the building levels between structural 
(permanent) and spatial (changeable/
adaptable) elements – thus permitting 
easier change/adaptation on the 
secondary infill level with least 
disruption and costs. 

Alternative technologies such as 
sandbag construction, adobe 
construction, or bamboo-reinforced 
concrete might be investigated for 
viability and cost-effectiveness. Deeper 
walls may permit incorporation of 
storage or sleeping areas within the 
wall, integrating the various levels of 
the building (furniture, partitioning 
and structural levels) while addressing 
site-specific issues such as drainage or 
heat gain, and allowing for increased 
adaptability potential of the building.   

The positive communal nature of the 
project, through the unique clustering 
and shared courtyard space, may 
encourage further communal systems 
such as solar water heating, rainwater 
harvesting, refuse separation and 
collection, washing and drying areas 

as well as unique water and waste 
recycling opportunities. The design, 
layouts, material selection and detailing 
could have taken these aspects into 
consideration for future incorporation, 
even if the initial budget did not allow 
for it. 

General unit design

average 40 m² primary unit 
(one bedroom)
average 30 m² rental unit 
(two bedroom)

* concrete masonry primary &   
 secondary walls
* cast in-situ concrete floor slabs
* plastered masonry staircase and  
 steel railing
* steel channel rafters and   
 corrugated steel roof 
 (no gutters or downpipes)
* uniform, low-cost masonry   
 elemental facades
* drywash walls, plaster and painted  
 facade 
*  no ceiling finish (no ceiling) 
* no specific interior wall finish
*  no specific floor finish - easy to  
 tile/paint/seal to    
 preference 
* low-cost plumbing fixtures
* water heating components must be  
 fitted by the tenant
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bearing
structure

ease of change

The structural grid is a narrow 3 300 
mm, with primary  uniform reinforced 
face-brick masonry bearing walls.  It 
will required professional input to 
breach the bearing walls.

secondary structure

ease of change

The secondary  interior concrete 
masonry structure is easy to 
manipulate and change - many 
tenants have done so already.

doors and windows

ease of change

All doors can easily be upgraded 
according to the tenants preference 
and capabilities.  Windows are less 
easy to adapt to preference.

building services

ease of change

Wet services can be somewhat  
adapted or moved.  Electrical services 
are easy to manipulate. 

facades finishes

ease of change

The masonry facade appearance 
is easy to change and manipulate 
through building additions and 
decoratively - many tenants have 
done so already.  All interior and 
exterior finishes can be adapted, 
changed or replaced easily.

en
tra

nce

ab
lu

tio
ns

ab
lu

tio
ns

rent room 1 rent room 2

prim
ar

y u
nit

ground floor
primary structure

ground floor
primary structure
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surfaces

ease of change

All interior and exterior walls 
or  horizontal surfaces can be 
adapted to personal preference.

components

ease of change

Upgrade building components 
i.e. doors, plumbing fixtures, floor 
and ceiling finishes, roof cladding 
material. Increase ablution areas 
and insert extra openings in walls 
for natural light and ventilation.

interior spaces

ease of change

Merge the two rental rooms  
into single space by removing 
internal secondary non-bearing 
walls.  Join rental rooms with 
primary house by enclosing 
exterior circulations space with 
infil materials.  Point of entry can 
change.

mergers

ease of change

Typically, tenants would be able 
to adapt two units to merge into 
a single unit but only by breaking 
through bearing walls and under 
professional supervision.

extension

ease of change

Units can extend upwards on 
existing structure and almost 
double unit size or units can 
extend sideways by latching onto 
adjacent units and fill in walls on 
ground floor porticos.

merging primary units

extending upwards

move entry 
points

break through under 

staircase

in
fil

l o
n 

po
rti

co
s

infill on porticos

merge rental rooms
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* impacts on surroundings in  
 multi-family dwellings or  
 high-density context is fairly  
 easy to negotiate by the  
 tenant
* needs minimal professional  
 inputs and official approvals

* controlled at family unit at  
 primary-unit level
* no need for any professional  
 inputs or approvals

* allows for various 
 internal spatial adaptations  
 and extensions
* easy to manipulate low-cost  
 concrete masonry primary  
 and secondary walls
* easy to replicate the low-cost  
 construction technologies  
 and materials

* low-cost elemental facade  
 allows for medium amount  
 of personalisation and  
 adaptation

* low-cost steel doors are easy  
 to upgrade
* low-cost steel-frame windows  
 are robust and will require  
 some effort to replace or      
 change

* low-cost unit services can be  
 upgraded easily

* all finishes and components  
 are easy to replace, to  
 manipulate or  to upgrade

low 
turnover 

high
turnover 

bearing
structure

facade 

doors
windows

services

K206 ground floor

K206 first floor
finishes
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Case Study 2

Elangeni 
Gardens
80 Albert Road, Marshalls Town, 
Johannesburg
by Savage + Dodd

Adaptability Potential: Low

Project description and location

Elangeni Gardens was designed by 
the architecture firm Savage + Dodd. 
The social housing project is designed 
as a medium-rise perimeter block and 
is located in Marshall Town, in the 
heart of Johannesburg.  The project is 
administrated by the Johannesburg 
Housing Company (JHC) and forms part 
of the City of Johannesburg’s Better 
Buildings Programme.  

Elangeni Gardens is located at Number 
80 Albert Street, Johannesburg, and is 
within walking distance of most urban 
amenities and public transport. It was 
completed in 2002.

Planning and general unit 
design

The complex is divided into four 
separate components, which are 
visually related by the use of concrete 
masonry brise-soleil, permanent 
sun-shading on the circulation areas, 
allowing the separate components to 
appear as a single, robust, face-brick 
building. The units are designed in a 
‘row-house typology’ and guided by 
the principle of ‘economy of space’ 
– they are rectangular, narrow and 
compact. Monotony is broken by 
extruding shallow balconies and brise-
soleil, permanent sun-shading panels. 
The south-facing circulation spaces 
are bordered with steel frames. The 
building hosts a fairly large, uncovered 
interior courtyard and a single, secure 
entrance gate on Albert Street. The 
intention of the hard-surface courtyard 

is to be both a designated parking area 
for the residents and also a safe area 
for the inhabitants’ children. It  contains 
a small play area near the entrance 
gate and guardhouse. The housing 
units are further clustered in groups 
of three units per floor in an attempt 
to encourage a lifestyle of community 
living.  

Corner retail units and live-work units 
are on the fairly busy Troye Street and 
face a filling station. The total project 
consists of 168 units, ranging from 
35 m² (one bedroom) to 59 m² (two 
bedroom).  Other unit typologies are 
live-work units and loft units. The units 
are described by occupation – for 
example, a typical one-bedroom unit 
is referred to as a ‘two-person unit’. 
Most units have fairly large, street-
facing steel-framed windows and small 
balconies. The unit types, sizes and 
distribution provide for a good mix and 
variety, however, the extremely small 
spaces result in difficulty in the use of 
the spaces and the arrangement of 
furniture to tenants’ preferences. The 
economic planning of the units results 
in narrow (a 3 300 mm-wide grid) 
and rectilinear (on average 7 500-mm 
deep) interior spaces. This provides a 
very deterministic space in the living 
areas, with the bigger bedrooms 
allowing for some variation. Most of 
the rooms and units are adequate and 
do provide a minimal standard for 
either a single person in a single-bed 
or two people in a double-bed unit. 
Although small, some apartments are 
occupied by young families.

The materials, construction and general 
upkeep of the building result in good 
living conditions for the inhabitants. 
The rooms are well lit and ventilated 
and are, therefore, considered 
environmentally comfortable.

Security and amenities

A palisade fence and electric security 
wiring have been installed along all 
the site boundaries, except on Troye 
Street, which is the commercial edge 
of the development. There is single, 
main point of entry on Albert Street 
with a permanent guardhouse. The 
main buildings are not connected by 
passages and every three units per 
floor have their own stairwell. The 
residents have easy access to urban 
amenities and public transport and 
are also provided with designated 
parking bays in the central courtyard. 
There is a small play area for children 
on the eastern part of the courtyard, 
supervised by the guardhouse. On 
every floor, attached to the circulation 
areas and screened by the brise-soleil, 
there are small yards for hanging 
washing. There is a janitorial storage 
room in the space underneath the 
exterior staircases on the ground floor. 
 
Materials

To reduce the overall building costs 
and achieve ease of maintenance, the 
materials used throughout the project 
were kept to a simple specification: the 
external facades are primarily of red 
masonry with strips of fair-coloured 
face-brick and brise-soleil towers 
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around the washing areas at the vertical 
circulation shafts. The facade colour 
variation is cleverly achieved with 
minimal maintenance requirements 
– no plastering is needed in difficult-to-
reach locations in accordance with the 
architect’s approach to economy. Unit 
materials, detailing and components 
provide relatively low-maintenance 
requirements to fit the economic profile 
of the target group. It is acknowledged 
by users and managers that the 
building has been relatively easy to 
maintain.  

The balconies are fitted with a steel-
frame window and a steel-frame, 
glass-fitted balcony door. There are 
no ceilings fitted, except for the loft 
units. Bathrooms and kitchens are 
tiled and the original carpets in the 
living and bedroom areas are also 
systematically being replaced with tiles 
– probably due to easier maintenance 
for a rental form of tenure. The built-
in cupboards in the bedrooms were 
removed and replaced with a rail 
and, in some cases, a small shelf. The 
compact bathrooms are fitted with a 
geyser unit under the basins as part 
of a compact, commercially-available 
bathroom system. Entry doors are 
solid-core and all internal doors are 
hollow-core; every kitchen has a 
double bowl sink, worktops and fitted 
with tiled splash-backs; interior walls 
are plastered and painted. Balconies 
are covered overhead, providing some 
relief from heat in most living areas. 
Except for the loft-unit windows and the 
southern circulation areas or balconies, 
which are shaded somewhat by the 
roof overhang, most other windows 
are exposed to direct sunlight and 
heat. There are no active sustainable 
technologies in the form of solar 
water heating nor is there any water 
collection from the roof. The building 
does not have a recycling amenity and 
provides a standard refuse yard for 
waste disposal.  

Possibilities - adaptation, extension and 
personalisation

The building is structured in a modular 
fashion, with a grid spacing of 3 300 

mm, centre-to-centre and the units are 
primarily aligned north-south. The main 
building’s structural components are 
uniform masonry walls at a double-grid 
spacing, every 6 600 mm, centre-to-
centre. Steel beams protrude beyond 
the exterior masonry of the units to 
support concrete balconies, steel 
staircases or passage ways. 

This project, being a subsidised 
rental project, does not permit much 
adaptation to internal space by the 
tenants – though this could have been 
considered to give some degree of 
personalisation. Some simple internal 
changes could be implemented by 
the Social Housing Institute (SHI), but 
these opportunities are limited to the 
two-bedroom units as the double-grid 
spacing offers more flexibility. However, 
these units are currently divided into the 
narrow-grid system with non-bearing 
masonry walls, reducing the overall 
quality of space to the same character 
as that of the single-grid units. The 
masonry walls are difficult to adapt 
and a possible alternative could have 
been composite paneling structures 
or the use of mobile storage units. 
Although the building structure would 
allow for future merging of units, this 
would require breaking down bearing 
walls.  

At the scale of the whole building, 
adaptation or extension beyond the 
building’s current physical borders 
is limited. The interior courtyard 
space limits the physical extension 
of the building and its units as all 
the circulation areas are oriented 
inwards towards the courtyard space, 
except for the units on Albert Street. 
The units on Frederick, Delvers and 
Troye streets are either directly on 
the building line, or bordered by the 
interior circulation areas. The units on 
Albert Street are orientated northwards 
(inwards towards the courtyard) with 
their circulation areas on the southern 
street edge – an optimum solution with 
regard to orientation. Reconciling the 
different needs of the building, such as 
orientation and adaptability potential, 
is an aspect for consideration.      
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typical floor
primary 
structure

7 500 mm

3 300 m
m

typical floor
primary 
structure

Converting some of the ground-floor 
units on Albert Street to live-work units 
could be achieved, but would mean 
that the unit itself would ideally extend 
upwards. It is possible to convert 
these units without compromising the 
security of the rest of the building, 
though it would require professional 
input. Unless the individual units merge 
upward or sideward with adjacent 
units, the narrow grid spacing of 
the building structure significantly 
limits interior alteration possibilities, 
especially for the standard one-
bedroom, the L-shaped one-bedroom 
and the live-work units.   
 
The need to design singular units within 
the narrow-grid spacing resulted in a 
tight fit of entrances and wet services. 
In most cases, though not ideal, the 
shallow balcony spaces can be built-
up and covered to extend the units 
on average with 4 m².  However, the 
design options for these balcony areas 
are limited as this area could not form 
an additional room or space in itself. 
It would also mean that the existing 
balcony walls, windows and doors 
would have to be removed. The change 
would not have any real impact on the 
quality of the interior living spaces. 
Tenants are not allowed to paint or 
personalise the units. 

Key lessons

The general planning and layout are 
good, considering the narrow-grid 
spacing, but it doesn’t allow too much 
internal adaptation or change. There is 
a limited range of spatial possibilities 
or interior arrangements, mostly due 
to the tight, regular grid spacing. The 
narrow grid, while necessary, is also 
perceived to be limiting. A solution 
would be to design within an irregular 
grid to allow for a variety of spatial 
experiences. 

The exterior aesthetics could have been 
maintained if the structural system was 
a frame rather than uniform, structural 
masonry walls. The structural masonry 
walls complicate the ease of physical 
adaptation of the units, especially 
because the building is a medium-rise 

urban structure with multiple floors. 
A plan-libre could have eased the 
possibility for the building to have its 
internal spaces changed over time. 

The cost implications of this are 
acknowledged and would need to be 
studied with regard to the long-term 
benefits of social, economical and 
environmental benefits for the tenants, 
managers and the SHI. It is assumed 
that, as a multi-storey urban building 
intended for rental, the project was 
not conceived to easily accommodate 
internal changes. However, this is not 
ideal and a degree of personalisation 
opportunities are deemed important 
for the tenants for various reasons. 
These include adaptation to personal 
taste and for increased functionality to 
suit individuals and unique needs and 
lifestyles. For the SHIS it would become 
easier to adapt the units to future 
market demands throughout the life 

time of the building. It also allows for 
the achievement of variety at the infill 
level to accommodate different income-
levels within the same support structure 
of the overall development.     

General unit design

35 m² one-bedroom units
59 m² two-bedroom units
59 m² live-work units and lofts

* uniform masonry bearing structure
 masonry primary & secondary  
 walls
* cast in-situ concrete floor slabs
* steel interior and exterior staircases
* no ceilings (coated underside of  
 slabs) except top floor
* tiled interior floors
* plaster and paint interior walls,  
 facebrick exterior walls
* stee-frame windows and steel- 
 frame glass balcony doors
* solid entry doors, hollow-core  
 interior doors
* low-cost plumbing fixtures,   
 electrical fixtures
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bearing
structure

ease of change

The structural grid is a narrow 3 300 
mm, with primary  uniform reinforced 
face-brick masonry bearing walls.  It will 
required professional input to breach 
the bearing walls.

secondary structure

ease of change

The secondary and infill structure are 
also clay masonry. 

doors and windows

ease of change

Most units have hollow-core doors 
on the interior and balconies are 
fitted with steel-frame glass door.  All 
windows are low-cost steel-frame glass 
windows.

building
services

ease of change

Wet services cannot be manipulated by 
tenants but electrical services are easier 
to adapt.  

facades finishes

ease of change

The uniform face-brick masonry facade 
cannot be altered for personalisation, 
except on the  balcony  areas, which can 
be painted.

adaptability

live-work units

live/work

live/work

bearin
g wall

adaptability

2-bedroom units

2-bedroom 

2-bedroom 

bearing wall
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surfaces

ease of change

All interior and exterior 
walls or  horizontal surfaces 
can be adapted to personal 
preference - only if the 
housing company gives 
permission.

components

ease of change

Internal staircase can be 
unbolted and replaced/ 
removed easily.

interior spaces

ease of change

Limited configurations are 
possible.  Two-bedroom unit 
can be adapted internally.  
Other units will required 
breaching of bearing walls 
to make any real changes to 
internal spaces.

mergers

ease of change

Any merges would require 
breaching structural walls.

extension

ease of change

Any extensions would require 
breaching structural walls and 
floors.

bearing walls

bearing walls

adaptability

L-shape units

1-bedroom unit

1 bedroom

bearing walls

adaptability

loft units

loft u
nit

loft u
nit
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Project Name

A104

live-work 
first floor

one- 
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Unnamed

Project Name

A104

live-work 
ground floor
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Unnamed

Project Name

A104

live-work
ground floor

low 
turnover 

high
turnover

bearing
structure

facade 

doors
windows

services

finishes

* impacts on surroundings in  
 multi-family dwellings or 
 high-density context is not  
 easy to negotiate by the  
 tenant
* merges need a fair amount  
 professional inputs and  
 official approvals

* controlled at housing  
 company level
* there is a need for   
 professional inputs or  
 approvals

*  allows for internal spatial  
 adaptations only in the two-  
 bedroom units
*  difficult to manipulate  
 uniform bearing walls
*  durable materials require  
 low maintenance

*  facade does not allow  
 for personalisation and  
 adaptation
* facade design is sufficient  
 for natural lighting and  
 ventilation

* windows not easy to replace 
 without changing    
 appearance of building

* services can’t be moved  
 easily

* finishes are easy to   
 replace
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Case Study 3

Potters’ 
House
288 Burgers Park Lane
Pretoria
Tshwane 
by Paul Munting

Adaptability Potential: High

Project description and location

The Potters’ House is situated in 
Burgers Park Lane, Pretoria city centre, 
and forms part of the Burgers Park 
Village urban renewal plan. This 
initiative includes the provision of 
various housing options, mostly for 
people in need of shelter, economic 
upliftment and other forms of support. 
This concept was developed by the 
Consortium for Urban Transformation 
(CUT), IDASA and the Centre for 
Housing and Land Development at the 
University of Pretoria. It envisions the 
Burgers Park Village to be prototypical 
for urban rejuvenation by recycling 
old buildings and diversifying the city 
centre. 

Yeast City Housing administrates the 
general urban renewal and community 
projects. The Jubilee Centre, a mixed-
use venture located in this area, was 
initially established in a group of 
old, single-storey houses and existing 
buildings on the east side of the block 
just north of Burgers Park. The old 
houses were demolished, the site 
consolidated and a new development 
built, which includes the Potters’ 
House. The house, established in 
1993, provides rental tenure and is a 
transitional housing facility for women 
in need. 

The Potters’ House  started receiving 
subsidies in 2000 and is located at 288 
Burgers Park Lane, Jubilee Centre, in 
the heart of the Pretoria city centre.

Planning and general unit 
design

The Potters’ House forms part of a 
greater community of buildings and 
small courtyards. The building is 
situated behind the main office building 
of Yeast City Housing, in the middle 
of the block. The living units of the 
building are orientated east-west. The 
building is cool and protected during 
summer, but apparently becomes 
uncomfortably cold during winter as it 
is surrounded by other more dominant 
buildings of the existing urban fabric. 
Because of the placing of the small 
building in the middle of the site, the 
semi-private courtyards are often cool, 
damp spaces – pleasant in summer, but 
a cold environment in winter, except for 
a bit of sunshine on the children’s play 
area.   

The Potters’ House has a symmetrical 
H-shape plan and the ground floor 
has a central living-room area with 
large swivel doors. The ground floor 
units have a semi-private garden space 
that can be accessed directly from the 
northern rooms through steel-framed 
glass doors. This is quite a pleasant 
area, but the nature of the tenure 
results in the garden space not being 
well-maintained. The 24 m² units have 
simple longitudinal layouts, with one 
room at each end and ablutions in 
the middle. All the interior walls have 
clerestory windows, which keeps the 
rooms well-lit. However, the bathrooms 
are fairly dark and the electric lights 
are kept on most of the time. The 
rooms can be ventilated passively and 
windows are well placed for natural Initial sketch design for Potters’ House
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cross-ventilation. All the wet-service 
shafts are located on the exterior of the 
building and covered with long strips 
of corrugated sheets. Most entry points 
on the ground floor have two tiled 
steps and entrances are covered and 
protected from the elements. The rooms 
have insulated ceilings with a fair 
amount of head room. Every room has 
simple built-in cupboards. The ablution 
areas are tiled and each consists of a 
shower, water closet and a hand-wash 
basin. The building can accommodate 
25 bed spaces in 10 rooms.  The 
exterior spaces appear to be relaxed, 
safe and calm and the interior spaces 
are perceived as simple and efficient.

Security and amenities

The courtyard space, which is one of 
the few remaining features of the older 
site, is private and well contained. 
Access is possible directly from the 
street. Though a pedestrian would have 
some visual access, the courtyard may 
only be reached after passing through 
a reception area and a palisade gate. 
The Potters’ House units and rooms 
have their own private access, and the 
upper floors are reached via two open, 
single-flight staircases. The residents 
are free to access the services and 
facilities located elsewhere within the 
Jubilee Centre and are an integral 
part of it. The historic Burgers Park is 
directly opposite the Jubilee Center 
development and the entire area has 
sufficient general urban amenities, 
schools and public transport. 
 
Materials

The two-storey building has a hybrid 
structural system of reinforced concrete 
and structural masonry infill. The 
exterior surfaces are mostly covered in 
concrete or clay pavers. The majority 
of the building exterior is unplastered, 
with the interior spaces being plastered, 
painted or tiled. The building is robust 
and maintenance is low. 

The building has three insulated roofs 
of corrugated sheeting on timber 
rafters, each fitted with gutters and 
downpipes. Stormwater from these 
are diverted to appropriate areas. 

The building is fitted with steel-frame 
glass windows and primarily hollow-
core doors. The entrances to the main 
living rooms of the upper level are 
adequately covered by a timber and 
corrugated-steel roof, bolted to the 
concrete frame. 

The concrete ground and first floors are 
tiled, but the passage ways are covered 
only with a screed. Where the concrete 
floor is exposed, a drip-line detail 
can be seen at the underside of the 
slab. This visibly helps to keep water 
away from the facades or openings. 
The exterior concrete staircases are 
robust and simple with sturdy, steel, 
flat-bar railings bolted to the sides of 
the staircase. The walls allow water to 
seep through, and in some places, the 
damp starts to show on the interior wall 
finishes.

Possibilities - adaptation and 
extension

Due to the nature of tenure in the 
building, the Yeast City Housing 
Company would have to make the 
additions or extensions, not the tenants. 
The initial sketch designs for Potters’ 
House were clearly aiming for a degree 
of adaptability and flexibility – though 
the hybrid structure developed in 
later stages of the project might have 
restricted the opportunities to some 
extent. However, after various changes 
and through the development of the 
design concept, some adaptability and 
extensions would still be feasible due to 
the simple base-frame of the ground-
floor construction. In an extreme case, 
it would also be easy for the building to 
be latched onto its neighbouring office 
buildings, over the courtyards, and to 
extended upwards. The back of the 
Yeast office building (facing the Potters’ 
House) has a large, exposed balcony, 
where the Potters’ House could easily 
be extended for additional rooms and 
amenities. The Potters’ House can also 
be extended towards the west, if its 
existing concrete frame is duplicated 
and structural columns are placed 
in the courtyard areas. The Jubilee 
Centre design as a whole could merge 
completely on the first floor (and higher 
levels) with light-weight frames or by 
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the use of wet construction techniques. 

If the frame construction is replicated, 
the design can easily be extended. 
The central ablution areas would not 
be able to be extended or  enlarged 
easily. The current layouts make the 
two flanking rooms on each floor 
difficult to be merged, but the rooms 
could be adapted to change from a 
two-bedroom communal unit, with the 
intention that the communal kitchen 
in the southern building be used, 
to a self-contained one-bedroom 
unit with a north-facing living area. 
While the central wet-service shaft 
makes adaptation difficult in the two 
flanks of the building (east and west 
components), in the central part of 
the building it provides for various 
possibilities. Due to the placing of 
passages and doorways, a room from 
one unit would be able to be merged 
into the opposite unit in an L-formation, 
or across the entire building. By 
inserting an opening into a wall, it 
is possible to merge an entire floor 
completely without making significant 
variations to the building’s appearance 
or structure.  

As a whole, it would be possible 
to extend the building upwards 
depending on the structural capability 
of the foundations, which could 
also be reinforced in various ways. 
Despite some opportunities mentioned 
above, the site is somewhat limited for 
extensions due to its size, unless the 
extensions occur vertically. The ground-
floor area could also be merged with 
the first floor and become a duplex 
or larger independent unit. It could 
also become one large unit with the 
northern portion of the building, or in 
contrast be divided into two smaller 
units, as the structure would not be 
influenced by these adaptations. The 
current building tenure does not allow 
for much personalisation besides 
decoration. The covered exterior cast 
in-situ concrete staircases allow that the 
building can almost be ‘“decapitated’ 
from the first floor and something 
completely new can be built without 
too much effort or change in the basic 
structure. In conclusion, the building 
allows for simple changes in significant 

ways for the future use of the units.

Key lessons

The general planning is simple, 
offering many adaptations mostly on 
the central part of the building. Major 
professional input would be required 
for possible external extension beyond 
the building’s current boundaries. 
The planning of the doorways and 
passages linking the three parts of the 
building allows for easy adaptation 
possibilities, but the existing wet cores 
in the middle of the flanking rooms 
prevent adaptation to these units.  
The steel roof may be perceived as a 
limitation for extensions upwards when 
compared to a concrete roof. The frame 
and infill construction technology allows 
for easy changes to be made, although 
the change in structural system between 
the ground and first floors might be 
a restriction that needs to be studied 
further. 

With regard to future retrofitting 
for some sustainability features, the 
building may accommodate simple 
sustainable technologies such as solar 
water heating or water storage and 
there may be a need to address the 
current lack of innovative rainwater 
and greywater management. 
Considering that the housing scheme 
is communal and small, such systems 
could be easy to manage and fit to the 
existing building.

General unit design

35 m² one-bedroom units
59 m² two-bedroom units

* hybrid structural system – frame  
 and infill construction
* central wet cores
* concrete staircases
* plasterboard ceilings and tiled  
 interior floors
* plaster and paint interior walls
* stee-frame windows and steel-  
 frame glass balcony doors
* solid entry doors, hollow-core  
 interior doors
* low-cost plumbing fixtures,   
 electrical fixtures
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bearing
structure

ease of change

The frame and infill design in 
itself is a fixed element, but 
the technology makes general 
alterations easy.

secondary structure

ease of change

The infill structure is concrete 
masonry, very easy to knock 
out and adapt.

doors and windows

ease of change

Most units have hollow-core 
doors on the interior and 
balconies are fitted with 
steel-frame glass door.  All 
windows are low-cost steel-
frame glass windows.

building services

ease of change

Wet services cores cannot 
move.

facades finishes

ease of change

The facade allows for some 
personalisation.

ground floor
basic frame

typical floor
perimeter infill
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surfaces

ease of change

All interior and exterior 
walls or horizontal surfaces 
can be adapted to personal 
preference - only if the 
housing company gives 
permission.

components

ease of change

External coverd staircase 
leaves interior a bit more free 
to change.

interior spaces

ease of change

Central area is can be 
adapted internally in all 
dimensions.

mergers

ease of change

All units can merge with 
each other without major 
influences on structure (only 
wall openings).

extension

ease of change

Building cannot really extend 
beyond itself on the site.  Most 
extension possibilities are in 
the vertical dimensions.

extend sideways
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ground floor
basic frame

typical floor
frame and infill

extend sideways

extend sideways
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low 
turnover 

high
turnover 

bearing
structure

facade 

doors
windows

services

finishes

*  impacts on surroundings in 
 multi-family dwellings or   
 high-density context is   
 extremely easy to negotiate   
 by the tenant
*  merges need a minimum   
 amount professional inputs   
 and official approvals

*  controlled at housing   
 company level
*  there is not much need   
 for any professional inputs or  
 approvals

*  allows for internal spatial   
 adaptations only in central   
 unit
*  easy to manipulate  infill   
 structure
*  durable materials require low  
 maintanance

*  facade does allow for some
 personalisation and    
 adaptation
*  facade design is generally 
*  sufficient for natural lighting   
 and ventilation

*  windows not easy to replace   
 without changing appearance  
 of building

*  services can’t be moved  
 easily

*  finishes are easy to   
 replace

ground floor
not to scale

first floor
not to scale
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Case Study 4

Felicia’s 
House
1015 Aces Street
Nelmapius
Tshwane 
Government-   
subsidised

Adaptability Potential: Medium

Project description and location

Felicia’s House, 1015 Aces Street, is 
located within a medium-density, low-
cost urban environment in Nelmapius, 
a township next to Mamelodi, Pretoria. 
This is a government-subsidised house, 
also called an ‘RDP’ house, with RDP 
being a colloquial term for ‘give-
away housing’ under the Housing 
Subsidy Scheme and referring to 
the Reconstruction and Development 
Programme. Felcia’s House is part of a 
settlement of RDP houses and she has 
occupied the premise since 1998. 

The house is fully-owned by Felicia and 
she lives there with her daughter and 
grandson. Felicia looks after almost 
20 orphaned children, and there was 
a request for additional structures and 
upgrading to the existing house to 

FIRST FLOOR PLAN (phase 2)
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accommodate the children and their 
activities. The University of Pretoria (UP) 
assisted Felicia with a proposed plan 
for the extension in collaboration with 
the Technical University of Eindhoven, 
The Netherlands, which also made a 
donation towards the implementation of 
the project to better accommodate the 
children who live there. 

The project was also intended to 
showcase how a typical urban 
settlement site may be densified using 
readily-available material and local 
labour.      
      
      
     
 

Planning and general unit 
design

Today, there are three independent 
buildings on the site: the main house, 
the secondary bedrooms and a small 
ablution building at the back of the 
site. Felicia’s main house is the original 
structure, being a  a typical RDP unit. 
There is a small bathroom inside 
the house in addition to a separate 
bathroom structure at the back of the 
house. Felicia requested additional 
rooms for the children, and a design 
proposal was made by a design 
student from Eindhoven. 

The new design proposed a courtyard 
typology as a security measure and 
play area for the children, with a 
garage facing the street. The UP-
proposal intended to link the extension 
with the existing house unit, keeping in 
mind possible future vertical expansion. 
The current design, however, has a 
second, free-standing, rectangular 
structure with three rooms. Two of the 
rooms are a similar size, 9 m², and the 
third room is 12 m². In the latter case, 
and due to its location next to the large 
gate, it would be possible to fit a car 
and convert the room into a garage, 
but it would be a tight fit. 

The new structure is raised about 400 
mm from the ground. If the street-facing 
room is turned into a garage, it would 
need some form of ramp to allow 
access for a vehicle, or the floor would 
have to be removed. There used to be 
an additional lightweight structure, 
a timber-framed shack covered in 
metal sheeting, referred to as a Zozo 
hut, at the back of the plot. This has 
subsequently been removed and only 
the concrete floor remains.

Security amenities

The plot, together with the 
neighbouring one, is surrounded by a 
perimeter wall, and the two plots are 
separated only by a wire fence. There 
is a steel gate as a main entry point 
and no other form of passive or active 
security, except on the main entrance 
to the original RDP unit, which has 

been fitted with a steel gate. At night, 
the area is dark and considered fairly 
unsafe.    
 
Materials

The single-storey buildings have 
been constructed from standard clay 
masonry which is plastered internally 
and externally. No ceilings or other 
forms of insulation are provided. 
The building is fairly robust and 
maintenance is low. The floors are tiled 
and the doors are solid-core doors, 
except for the separate ablutions 
building, which has a steel door. All 
windows and doors are steel-framed. 
The unpainted roof sheeting rests on 
timber rafters. An external washing 
area is provided in the form of a 
pre-cast concrete sink. The external 
horizontal surface area is hard-
landscape with no soft or green areas 
at all, leaving the area to be flooded 
easily due to stormwater runoff and 
poor infiltration. Felicia says that 
she would like to make a garden in 
the near future. The entrance to the 
RDP unit has a narrow concrete-strip 
threshold.

Possibilities - adaptation and 
extension

The possibilities for extension to the 
initial RDP unit were relatively restricted 
due to the central location of the unit 
on the site, the roof height and the 
window and door configurations. With 
the current situation on site, the two 
buildings are located in close proximity, 
leaving a rather narrow and long 
space as a courtyard. 

The buildings have different dimensions 
and roof forms, making the possible 
link between them rather awkward 
to achieve – though not impossible. 
Ideally, the link should be achieved by 
adding another building as a connector 
on the street side or at the back. In 
future, some of the facades onto 
the courtyard might be demolished 
completely to make the space bigger, 
or re-redesigned to allow for a better 
indoor/outdoor link for different 
activities, security and levels of privacy 

Design by Technical University of 
Eindhoven students
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between day and nighttime. This 
intervention would need professional 
input. Filling the space in between 
with a building would compromise the 
environmental comfort of both buildings 
seriously and leave the spaces dark 
and poorly ventilated. 

The current design could also be 
extended to completely merge the 
buildings into one block, which seems 
to be what Felicia desires. Vertical 
extension is still a possibility and would 
first need an assessment of the existing 
building structures.   

Key lessons

The location of a residential unit on 
a small site could greatly enhance 
or impede the future adaptability 
potential of an RDP unit. This is a 
serious problem as such houses  are 
considered as starter units. The roof 
form and size and the location of 
openings are also key determining 
factors with regard to extensions, These 
aspects need careful consideration from 
the start of the process to make it easier 
for new home owners to implement 
adaptations and changes to suit their 
lifestyle, with minimal professional input 
and the least effort and costs. 

While the desired extension was 
implemented, it did not take into 
account the proposed plans from 
the UP or Eindhoven.  Achieving a 
consolidated house with an internal 
courtyard would have been possible 
according to the proposals, but would 
have needed considerable professional 
input. That was not readily available 
due to various constraints relating 
to the project, including the difficulty 
of on-site supervision which became 
evident when the project started and 
led to the project progressing with 
no input from the researchers and 
students. It also became evident that a 
detached unit was much more feasible 
for the small-scale builder whom Felicia 
employed, as linking to the existing 
house would have added complexity to 
the project with regard to detailing and 
roofing. The simplicity of the plan also 
meant that it was easy, cheap and the 

neighbours were able to assist with the 
construction. 

Plans were not easily understood and 
alternative methods of communicating 
the design should have been developed 
for Felicia and the builder. This was not 
achieved.  

General unit design

25 m² RDP unit
30m² additional structure (two 9 m² 
rooms, one 12 m² room)
2 m² separate ablution structure

* clay masonry primary structures
* no plasterboard ceilings
* tiled interior floors
* plaster and paint interior and  
 exterior walls
* steel-frame windows and steel-  
 frame doors
* solid entry doors, steel door at  
 ablutions structure
* low-cost plumbing fixtures,   
 electrical fixtures
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bearing
structure

ease of change

The clay masonry material 
is relatively simple to 
manipulate, thought the 
perimter primary structure 
makes adjustment somewhat 
problematic.

secondary structure

ease of change

There is minimal infill 
structure.

doors and windows

ease of change

Doors are low-cost steel-frame 
doors with steel-frame glass 
windows.

building services

ease of change

Wet services can be adjusted 
easily.

facades finishes

ease of change

The facade allows for some 
personalisation

courtyard

proposed garage

proposed design
primary masonry 
structure

current design
primary masonry 
structure

entrance gate

neighbour’s plot

demolished 

Zozo hut
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current design
adaptation options

proposed design
adaptation options

* impacts on surroundings in multi- 
 family dwellings or high-density  
 context is extremely easy to   
 negotiate by the owner
* merges need a minimum amount  
 professional inputs and official  
 approvals
* allows for minimal internal spatial  
 adaptations only in central unit
* durable materials require low  
 maintanance

* controlled by owner
* there is not much need for any  
 professional inputs or approvals,  
 except if the unit extends upwards.

* facade does allow for some   
 personalisation and adaptation
* facade design is generally   
 insufficient for natural lighting and  
 ventilation

* windows not easy to replace   
 without changing appearance of  
 building

* services can be moved fairly easily

* finishes are easy to replace

low 
turnover 

high
turnover 

bearing
structure

facade 

doors
windows

services

finishes
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The CSIR researchers conclude that this 
approach to design is highly relevant to 
the South African context and deserves 
serious attention in the building of 
future housing projects.    
      
      
      
Contact details:   
 
CSIR Built Environment
Dr Amira Osman
Tel: +27 12 841 2568
Email: aosman@csir.co.za
www.csir.co.za

Conclusions
The assessments presented in this 
document are by no means exhaustive 
and are as accurate as the information 
that was sourced regarding the various 
projects. It must be emphasised that 
this is an on-going project and the 
assessment tool and methods will most 
certainly undergo further development.   
 
The value of the process is that it 
places a focus on a neglected aspect 
of housing design in South Africa. 
Adaptability and flexibility theories 
are not only relevant and applicable 
in the South African context, but 
are of high priority if long-term 
sustainability of residential building 
stock is to be achieved. The ultimate 
benefits of this on-going project would 
be to allow for the identification and 
ranking of existing buildings that 
have high potential for adaptation 
and therefore strategically targeting 
buildings for upgrades, for example 
in urban regeneration projects.. Many 
existing buildings will also have to be 
adapted to enhance their sustainability 
performance – adaptations include 
rainwater harvesting, modification 
of openings, or installation of solar 
geysers.     
 
The concept of ‘change’ or ‘adaptability’ 
is very broad and not restricted to 
one or other parameter, but rather 
encompasses a whole range of future 
possibilities that the designer will 
not be able to determine upfront. By 
studying existing housing projects, it 
also becomes possible to develop an 
approach to assessing the potential 
for adaptability and to offer some 
guidelines for new projects. This 
research intends to contribute to the 
debate on transformable structures 
and to raise awareness on the topic for 
designers, developers, social housing 
institutions and project managers. 
By focusing on basic concepts of 
transformability and disentanglement 
of functional layers, it is shown that, 
sometimes, only small changes are 
required to drastically increase the 
future options available to a project. 
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All photographs were taken by Calayde 
Davey or Dr Amira Osman; all models/
graphics are drawn by Davey; sources 
for plans were either the architects 
themselves or were sourced from ASA 
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project headed by Osman while Osman 
was still employed by the University 
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