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Abstract
Design academics and practitioners are facing a series of challenges in a dynamic world moving faster
than the current design paradigm which for the most part is tied to the values and laws of commercial
enterprise. To make sure that the discipline of design meets sustainability drivers and equips students,
teachers and professionals for the near-future, current education and practice need to progress. As
sustainability develops the context for design and what it means to be a ‘designer’, new approaches
and tools are crucial. New aspirations for design are set by sustainable design activists, who comprise a
diverse range of designers, teachers and other actors.
This thesis project presents The Design of an interactive research centre on sustainable building
technologies in Central Pretoria. The primary function of this building is to promote and educate the public
on how resource efficiency and a sustainably conscious lifestyle can be viable. The site is situated on the
corner of Nana Sita Street and Bosman Street in Central Pretoria. The previous occupants of the site were
by the dilapidated HG de Witt building which was demolished on 2 October 2016.
Sustainable design activists seek to radically question how, where and when design can cause a positive
influence to address sustainability. They are also questioning who will be able to utilise the power of
the design process. A thorough exploration of design activism is needed that will re-vitalise the design
discussion.
To address environmental issues, high-performance buildings could be designed but also act as a tool
that could educate Pretoria residents how to live more sustainable lifestyles. The aim is to speed up the
process of adoption of sustainable building technologies and sustainable urban development practices in
Pretoria. The building management system will monitor data on the effect of the inhabitant’s interaction
and engagement with the systems, demonstrating how smart design and viable technologies can make
sustainable living possible without significant lifestyle sacrifices or high costs.
The building will house exhibition halls that will demonstrate the newest in solar energy. The program will
include exposed renewable energy systems like a water harvesting and filtering system and solar panels
that power electric vehicle charging stations. The building itself will be the subject of research which
will act as a ‘living laboratory’ for research and educational purposes. There will be a dedicated research
division that will observe and study the buildings performance data.
By designing sustainable buildings with green districts as the end goal that addresses issues by
demonstrating renewable energy technology, they can supply users with a 3D textbook for unconventional
solutions to environmental issues; a physical context in which users can be educated how to live
sustainably and obtain firsthand knowledge for an urban environment which is sustainable.
Sustainable design activism is a large-scale study of modern and growing design activism. The dual
purpose of this activism - to create positive impacts regarding more sustainable ways of living and
working and to challenge and rejuvenate standard design practice. Sustainable design activism has the
power of design for positive social and environmental transformation, design with a central activist role in
the sustainability challenge. The nature of modern design activism is explored, design as a political and
social act, design to allow adaptive societal capacity for co-futuring.
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Introduction
In Alain Findeli article, “Rethinking design education
for the 21st century: a Theoretical, methodological and
ethical discussion” (2001), he discusses his view that
design is a crucial force in materialising and designing
our lives. Observers have noted that past designs exert
a substantial amount of influence over the design of our
lives, and what will be coming in the future.
Design added to the progress of individual human capital
and determined our mutually held social capital and the
design is the medium through which these capitals are
turned into materialised and symbolic languages. The
most of the world’s nations accept the general practice
of capitalism, and it has become the default model for
economic and material development. This model is based
on the principle of free trade encouraged by Adam Smith
in his famous thesis ‘An Inquiry into the Nature and
Causes of the Wealth of Nations’ published in 1776. He
argued that trade should not be restricted, but that with
hard work improvement is attained automatically, which
will also increase financial and manufactured capital, and
that self-achievement improves the whole of society.
Smith’s philosophy and his principle still support economic
practice and theory today. With a world population of
79– 98 million, compared with a present total of 6.721
billion, his world was very different. (Smith, 2001) In the
late 18th century, nature seemed unbounded and denser,
ready for utilisation, accessible for humans to take
control off.
The strategy has not changed, but it looks quite fickle

at present. Sustained humankind’s vision of economic
progress and nature’s power to resist this exploitative
invasion, is questionable. Nature is dying. The ability
of the world’s largest ecosystems (agricultural, coastal,
forest, freshwater and grasslands) to deliver certain
essential services (varying from food and fibre production
to water quality and quantity, biodiversity and carbon
storage) that sustains life, is decreasing as stated by
the Millennium Ecosystem Assessment Overview which
was conducted by the United Nations. (UN, 2003, 2005)
Along with the growing population and the increase of
global temperatures, this is creating the most extreme
threat to global ecological stability ever known to
humankind. To restore the ability of these ecosystems
to keep producing these essential services humans
strive to sustain the quality of their lives needs urgent
attention. Because these forms essentially threaten
our lifeworld, it requires that we consider our current
notions of economically accepted forms of beauty (and
their ingrained symbolic and exchange merit). Rebellious
voices who is fighting the ruling (unsustainable)
paradigm, is raising this threat. An urgent discussion
is needed about our global environments, unbalanced
distribution of money, food and hope; that the vision of
capitalist economic progress of those in reign is flawed;
that multiple realities tell ‘divergent’, and sometimes
negative tales about ‘progress’; that the consumer’s final
stage is near; that post-peak oil is a reality. These
are the requests of the activists which are increasing
globally.

The effects of mankind on earth’s health
and its natural environment as a whole.
Fig. 2. Source: Mehta, V. 2018. Toppr,Types of
Environmental Pollution & their Harmful Effects!. [ONLINE] Available at: https://www.toppr.
com/bytes/environmental-pollution/. [Accessed
02 October 2018].
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Activists suggested planting trees around the Volovichi landfill
Fig. 3. Source: kolomna-news. 2018. Activists suggested planting trees around the Volovichi
landfill.
Source: By Author

Some activists express their thoughts and turn them into
positive societal and environmental change. Designers
are empowered to imagine, to realise what John Wood
calls ‘attainable micro-utopias’, to make the unimaginable
a possibility. (Wood,2007) Design is a motivating force
in proposing and realising new materialisations for our
world; it can find the most suitable fit between ecological
truth and viability, cultural and ethical acceptability and
it can seek authentic shared benefits for humankind and
nature. Design can change the ordinary into something
unique by combining the artificial with the natural and
the natural with the conceptional. According to Alastair

Fuad-Luke in his publication, ‘Design activism’ (2009),
design can ask ‘what now?’ and ‘what next?’. Design can
interrupt contemporary narratives; it can initiate societal
changes. Design is an analytical imagining; it creates
endless possibilities for a new, ‘beautiful strangeness’
(with new values embedded or implied)( Alastair FuadLuke, 2009). Design can change our concept of beauty
to welcome a multitude of truths – economic, political,
institutional, philosophical, cultural, social, ecological,
ethical, technical and symbolic. Design must set its
agenda for positive change to meet expectations. This
sets the characteristics of the design activist - a person
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Background
who utilises the power of design for the greater good for
nature and humankind. A person who is a free agent; a
non-aligned social broker and catalyst; a facilitator; and
a creator. Most of all design, particularly when designers
collaborate, is a vital human expression that will help
sustainable futures move forward. This also challenges
the future of design, because the current vision of design
is not to tell the ecological or sociological truth, nor is
it a truly representative democratic tool for society. The
design activist also challenges who makes a contribution,
who designs and who makes the decision regarding ‘what
now’ and ‘what next’.

In the 1950s up to 30% of the world population lived in
urban areas, today the average is 54% and is projected
to be 66% by the year 2050 (UN-DESA, 2015). In 2011
the African population stood at 414 million urban and
632 million rural (UN-DESA, 2012). It is estimated that
by 2050 the African population will increase to 1265
million urban and 927 million rural (UN-DESA, 2012). It is
anticipated that the world urban population will increase
with 72% from 3.6 billion in 2011 to 9.8 billion in 2050
(UN-DESA, 2012). As stated by UN-HABITAT (2010) by
2050 Africa will be home to a fifth of the world’s urban
population. At this moment in time South Africa has
nearly 62% of its population urbanised, estimated to be
79.6% by 2050, thus one of the most urbanised among
sub-Saharan Africa countries (Turok, 2012).
Cities are complex systems which are continuously
evolving and that use vast quantities of resources
(Batty, 2008). The unsustainability of cities is due to
the massive resource consumption and the waste that

Total renewable water resources per capita (2013)

Fig. 4. Source: World Water Assessment Programme with data from the Food and Agriculture
Organization database (http:www.fao.org) (aggregate data for all countries except Andorra and
Serbia, external data), and using UN-Water category thresholds. [Accessed 02 October 2018].

The above map from the UN Water’s 2013 World Water Development Report shows the
total amount of renewable water sources per capita available in each country in the world.
In 2013, a number of countries — including regional heavyweights such as Saudi Arabia
and Jordan were facing absolute water scarcity.
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The figure explains how population growth influences the demand for different resources

Fig. 5. Adapted from: Population growth vs food supply. 2018. Population growth vs food supply.
[ONLINE] Available at: http://img2018wow.pw/population-growth-vs-food-supply.html. [Accessed 1
October 2018].

is generated beyond the carrying ability of the cities
and the lack of waste-to-resource flow (Batty, 2008). An
example of how an entire civilisation can come to a fall
due to unsustainable development is the Easter Island
case. The earth’s resources that support human life are in
short supply, and it is vital that these resources should
be managed strategically (Diamond, 2005; Ponting, 2007;).
Literature provides enough proof that Africa is already
stressed with urban poverty and unsustainable utilisation
of resources like land and energy because the current
rate at which urbanisation is taking place (Cobbinah et
al., 2015; UN-DESA, 2015).
Africa has a significant amount of undeveloped renewable
energy resources, and there is a lack of access to
electricity in households, which affects all levels of living
such as health, education and nutrition (Nakumuryango
and Inglesi-Lotz, 2016). Tim Kasten, Chief of the Policy
Development Branch of United Nations Environment
Programme (UNEP) made a statement in a recent report
published by the Royal Institute of Chartered Surveyors
(RICS) concerning the rapid rate at which Africa is
urbanising. According to him, we could not depend on

solutions from the past to solve the problems that
arise in the future (RICS MODUS, 2011). Bringing about
sustainable urban development in Africa is a challenging
task (Cohen, 2006).
In South Africa, there are a few government incentives
that encourage sustainable development (Lombard, 2013).
The South African economy is challenged by aged or
inadequate infrastructure, inefficient regulatory processes,
pending investments and uncertainty for investors
because of lack of Government co-ordination (Department
of Communications, 2015), while energy security also has
a major effect on the role in the South African economy
(Fawkes, 2005). According to the total actual renewable
water resources (TARWR) South Africa was ranked as
the 29th driest of 193 countries (UNESCO-WWAP, 2016).
The World Economic Forum has continuously evaluated
the water crisis as one of the most serious global risks
throughout the next five years. The water crisis was
determined as the worldwide risk of most significant
concern in 2016 for people and economies for the
following ten years (WEF, 2016).
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According to the UN, the shortage of water will only
worsen. UN-Water predicts that by 2030 the world will
encounter a 40% global water shortage if the situation
remains unchanged. This high demand for water, unless
proactively addressed, will only create further inter- and
intra-state disputes.
South Africa had to institute load shedding to try
and assist with the stabilising of the electricity grid
(Department of Communications, 2015; Sebitosi, 2008).
Coal, associated with emissions, is the primary source of
South Africa’s electricity at 93% (Eberhard, 2011), which
is high in comparison to the world average of 40%.
However, South Africa is one of the countries with the
highest annual solar direct nominal irradiation (DNI) in the
world. Thus its solar energy potential is quite exceptional.
The government noticed that it is vital to creating a
mixture of sustainable energy through the development
of renewable energy sources. The White Paper on
Energy Policy, issued in 1998, suggested that South
Africa has a major ability for improving energy efficiency
(Department of Minerals and Energy, 1998) and because
energy production plays a fundamental role in economic
development globally (Davidson et al., 2006) South
Africa will have to do so in order to retain economic
competitiveness (Fawkes, 2005) as 25% of the South
African population does not have access to electricity
(World Energy Council (WEC), 2013). A national goal was
set by South Africa to have 30% clean energy by 2025.
(South Africa, Department of Energy, 2015). South Africa
showed the most significant renewable energy asset
growth and eighth largest renewable energy investments
in 2014, compared to the rest of the world (McCrone
et al., 2016). A shortage of resources like water and
electricity is an immense threat to an economy according
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to De Villiers and Volschenk (2011), but Muller et al.
(2009) advised that it is not the deciding factor whether
a nation is prosperous. It can be managed, mitigated
and perceived as an opportunity to adapt or innovate. An
excellent example of this is Singapore because despite
their water shortage they still have rapid economic
growth. Their strategies to manage water place them
at the front line of that discipline and industry (Muller
et al., 2009). There are warning signs that we are
experiencing an unusual, and possibly an irreversible,
breakdown of our environmental and human health. (The
Guardian, 2013)

History of Renewable Energy Policy in South Africa
South Africa’s Constitution, which took effect in 1997,
is explicit in its mandate for a sustainable energy
future. Three government policy papers have created
the foundation for South Africa’s Renewable Energy (RE)
programme since the adoption of the Constitution in
1996 which has recently come into the global spotlight
and is now receiving worldwide acclaim. The United
Nations Environment Programme (UNEP) ranked the country
among the top-10 renewable energy investing countries
in 2014 and, by breaching the 500MW of utility-scale
solar power in the same year, South Africa became the
10th biggest solar market in the world for installations
sized 5MW and above. The timeline in figure 5 shows
how policies have progressed to enable the roll-out of
renewable energy.
The Paper was the catalyst for public and private sector
stakeholder representatives agreeing at COP17 to 12
‘commitments’ aimed at achieving the government’s goal
of creating 300,000 new jobs in the ‘green economy’ of
South Africa by 2020. These targets are not deemed to
be unrealistic or unreasonable given the experiences of
other countries.

Timeline

The following is a timeline from 1994 to 2016 shows the Electricity policies, legislation and
key events that have shaped and enabled the roll-out of renewable energy in South Africa
Fig. 6. Source: Scholtz,L. Muluadzi,K. Kritzinger,K. Mabaso,M. 2018. Renewable Energy Facts
and Futures. WWF South Africa. [ONLINE] Available at: http://www.wwf.org.za/our_research/publications/?21841/Renewable-Energy-Facts-and-Futures. [Accessed 1 October 2018].
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Putting Renewable Energy policy into action
The Integrated Resource Plan for electricity (IRP, 2010)
was published in 2010 as a notice under the Electricity
Regulation Act with the intent for it to be seen as
a document that gives effect to national policy and
presents a planning framework for the management of
electricity demand in South Africa for the period 2010 to
2030. It also formalises and expands the Government’s
goals as set in the Renewable Energy White Paper of
2003.
News24 reported in an article in 2018 that since 2010
South Africa has backtracked on the implementation of
the renewable energy project, even as other nations plans
for green energy has gained momentum. Greenbyte, a
renewable energy management systems manufacturer,
collected data that states that SA is far behind China
which has 188 232MW (megawatts) of wind power
capacity and 106 921MW of solar energy capacity where
SA has a wind and solar capacity of just 2 094MW and
1450MW respectively. Greenpeace, an organisation for
Environmental activists organisation, said the problem lays
with the implementation policy of renewable energy.
Nhlanhla Sibisi, Greenpeace Africa Climate and Energy
activist states that South Africa has been caught in a
black hole for over two years though Eskom declined to
sign the power purchase contracts for the lately approved
27 renewable energy independent power producer (IPP)
developments, which has generated significant policy
uncertainty in the renewable energy space. The utility
was effectively holding the country for ransom, and
the government did not intervene to confirm that the
renewable energy projects went ahead. Added to this,
the absence of an incentive outline for rooftop solar
and Eskom’s lack of investment in renewable energy
has created a substantial under-investment in renewable
energy (News 24 Wire, 2018).
With 13 coal-fired plants producing 34 952MW, Eskom
mainly depends on coal for energy generation. Koeberg,
which is a nuclear-powered plant, generates 1 830MW of
power. The utilityvWind Farm in Klipheuwel and Vredendal
has a capacity of 3MW and 100MW respectively.
The World Wide Fund for Nature’s (WWF) Renewable
Energy: Facts and Figures 2017 report, South Africa has
a vast untapped capacity to drive renewable energy
projects.
The WWF report points out that, on solar power, SA
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has failed to take advantage of ample sunshine even
though countries in Europe and North America do, even
though having much less solar irradiation. The Northern
Cape, Free State and North West provinces are ideally
suited for massive solar plants because of the abundant
sunshine they receive. The world’s biggest economies
globally, China and the US, led regarding solar power.
Established solar power nations China and USA kept their
remarkable growth with over 25% new capacity added in
2017 respectively. Also noteworthy in 2017, China crossed
the 100GW mark in installed solar power capacity (The
Guardian, 2017).
In South Africa, the National Development Plan calls
for the minimum procurement of
20 000MW of
renewable electricity by 2030 and the decommissioning
of 11 000MW of old coal-fired power stations. The
most significant hurdles to rolling out renewable energy
projects are centred on political interference hindering
policy certainty, inadequate renewable energy goals,
the fossil fuel lobby, the lack of a strategy for a just
transition, and a lack of an enabling and incentivising
framework (News24, 2018).
Energy Minister Jeff Radebe recently signed an R56
billion contract with 27 independent power producers
in dispute that it would cost 40 000 jobs in the coal
sector. Given the present renewable energy IPPs that are
currently in production and planning (this includes the
27 renewable energy developments that must still be
signed), a minimum of 100 000 full-time equal jobs would
be created through the current private renewable energy
projects alone (Engineeringnews.co.za, 2018).

Problem Statement

Research objectives

For future generations to be successful in the world, they
will need a deep understanding of our societies’ energy,
water, and material uses and how they are linked to
human health as well as the health of our planet. In 1994
David Orr lay claim to the term “Architecture as Pedagogy”
(In Earth in Mind: On Education, Environment and the
Human Prospect) to describe this concept, specifically the
social and environmental lessons we can learn from our
buildings. Rocky Rowhedder, 2004, expanded on this idea
by stating that buildings have tremendous educational
power. Rowhedder also says that creating sustainable
buildings allows an institution to show civic responsibility
and deliver an important message to the students, that
the educators are investing in their future (Rohwedder
2004). Research suggests that modelling sustainability
within a building, itself is one of the most effective
ways to teach about sustainability (Higgs and McMillan
2006). By designing high performing teaching tools that
address these issues, we can provide students with a 3D
textbook for innovative solutions to environmental matters;
a physical context in which people can learn how to
live sustainability. Demonstrating how smart design and
viable technologies can make sustainable living possible
without significant lifestyle sacrifices or substantial costs.
So what if high performing buildings can be designed
that will not only address these environmental issues but
also act as educational tools that teach people how to
live more sustainably. These buildings could change our
attitudes about sustainability and the built environment in
a way that could affect our lives as well as a positive
change in our community.

This thesis will investigate the following relevant issues
of concern in the preparation of the research question:
Designing high-performance buildings that address
environmental issues and act as teaching tools.
The social and environmental lessons can be learned
from our buildings. Research suggests that modelling
sustainability within a building, itself is one of the most
effective ways to teach about sustainability — a physical
context in which the users can learn how to gain
hands-on experience with a healthier built environment.
Demonstrating how smart design can make a sustainable
living without major lifestyle sacrifices or high costs
Building design drivers considered in the design, include
site conditions, microclimate, surrounding context,
accessibility to the site, building program, inhabitant
comfort, circulation, and construction.
Accelerating the adoption of sustainable building
technologies
The building will act as a “living laboratory” that will
allow research and investigation of current and future
sustainable building technologies, as well as the
impact of inhabitant’s actions and engagement with the
systems. The research will be grounded in effective
policies, civic engagement, and group decision-making
combined with advanced visualization and simulation
technologies capable of communicating data through
various means to the users of the building.
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Hypotheses

Importance of study

Sustainability is not a static field where facts or
formulas can simply be memorized and applied. It is an
interdisciplinary and dynamic field that requires a breadth
of knowledge to be creatively applied to ever-changing
problems. Unfortunately, there is a disconnect between
people’s interest in sustainability and how they view the
built environment. While on the environmental studies
faculty at Oberlin College, Kathryn Janda pointed out that
“the general population tends to treat buildings as static
objects rather than dynamic systems” (Timpson et al.
2006, 23). A deeper understanding of sustainability needs
to be promoted in order to change this mindset and
promote a more sustainable built environment. In order to
accomplish this, the following pedagogical concepts and
strategies will be used to integrate the built environment
with pedagogical strategies to teach sustainability.

The building will act as a “living laboratory” that will
allow research and investigation of current and future
sustainable building technologies, as well as the impact
of inhabitant’s actions and engagement with the systems.
The research will be grounded in effective policies
and civic engagement combined with visualization and
simulation technologies capable of communicating data.
The goal of the project is to accelerate the adoption of
sustainable building and development practices. The idea
of the living lab is a collaboration between research,
teachers and learners.

1. Holistically planning a building that teaches to
accommodate all types of intelligence.
2. Integrate environment and project-based learning to
maximize the use of the built environment as a 3D
textbook.
3. The use of specific education strategies that enhance
knowledge transfer and foster a deeper understanding:
a. Use of contrast cases
b. Incorporating multiple examples in the building and
transfer knowledge
c. Contribute to others
d. Teach in multiple contexts
e. Display sustainable technology data in real time as
people interact with the building

Fig. 7. Source: 2018. Living Lab. University of
LEEDS. [ONLINE] Available at: http:/sustainability.
leeds.ac.uk/the-living-lab/. [Accessed 1 October
2018].

The Living Lab is open to everyone. It brings
4. A research division will test new products to enhance together colleagues and partners from research,
teaching and operational teams to co-produce
the field of renewable energy
innovative and transformational solutions to real-world sustainability challenges, using the campus and systems as a test-bed. It is interdisciplinary and drives continual, sustainable improvement
by tackling global challenges at the local scale.
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Research Methodology

Limitations

The process of architectural design is an extensively
recognised analytical research method (Paddey, 2012:14). It
is a method that requires both science and poetry (Louw,
2011:10). This thesis uses precedent studies, case studies,
literature reviews, national reports, statistics, sketches,
models, and photographic studies to reach its goal. This
process will inform the result of the thesis.

Vehicular movement
Existing one-way streets around the site limit accessibility.
Although this lies beyond the scope of the architectural
design, it is addressed in principle because the programme
has to accommodate electric vehicle station parking
spaces.

Other research methods would include:

Public transport
It is anticipated that a substantial percentage of the users
will make use of public transport because the facility is
located in an urban environment. Multiple forms of public
transport are located within walking distance of the site.
The current sidewalks in the area are not pedestrianfriendly and used as parking. The distances between the
facility and transport nodes are a given.

Identification of institutions relative to the program near
the site as well as departmental buildings which will be
able to utilise the facilities which will be created.
The issues of concern mentioned are explored through a
method of design development driven by the information
collected through analysis of applicable literature
photographic journaling and context analysis.
Site Investigation
Investigating the chosen site has revealed various
opportunities and constraints within the micro context
of Pretoria Central. Existing infrastructure determines the
connection between the context and site selection. A
form and systemic process study inform the connections
between existing infrastructure and the proposed building.
Cognitive Analysis from frequent site visits provides a
better understanding of the current activities on the site,
also the existing surrounding context and scale of the
site as well as the history of the site. Further visits to
the immediate urban environment contribute to a better
understanding of the larger context.

Delimitations

Interventions
The interventions or installations that will be done on
existing buildings are only proposed. This is not the focus
area of the design proposal.
Sustainable technology
The technical precision of non-architectural components
is limited to intuitive responses. The systems are
diagrammatically explained and addressed according to
function and purpose. The technologies for the sustainable
building that will be concentrated on will be Solar power,
Water harvesting and Sustainable materials. There are
endless possibilities regarding sustainable technologies.

A site analysis is conducted on a macro and micro scale.
These analyses provide an analytical basis for design
decisions.
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A Hazardous Balance in a Changing
Climate

Ecological Capacity and Biodiversity

The World Commission on Environment and Development’s
definition of sustainable development is progress that
meets the requirements of the present without compromising the ability of future generations to meet their
specific needs. This is the most frequently cited definitions (World Commission on Environment and Development,
1987). It encourages anybody thinking about development
to address crucial concerns now and to take a long-term
assessment. The main sectors responsible for carbon dioxide emissions are:

Every decision a designer makes when specifying materials affects the habitat of other living species, so knowing where materials come from is an important design
skill (Curran, 1998).

• industry (40%),
• buildings – homes and offices (31%),

The over-consumers must decrease their overall consumption by implementing new eco-efficient and positive behavioural approaches. To do this, designers need
to inform by creating awareness of the true impacts
of over-consumers directly and indirectly on the global-commons and the under-consumers. Designers must
invoke new ideas about how to live a healthier life with
reduced consumption (Fuad-Luke, 2009).

• transportation (22%)
• agriculture (4%).
Design can be an influential mediator for new and retrofitted solutions in all these areas. Resolutions are
most likely to include eco-efficient technologies and behavioural change (Henson, 2006).

Eco-efficiency improvements
Improving the eco-efficiency of any design object or
service is an act of activism to reduce impacts on the
world’s ecosystems (and humankind). While this is distinctly different from an activist, who takes action to protect habitat, ecosystem or specific species, lessening the
impacts of our production and consumption is of great
importance. A significant body of work has been issued
on a design that aims for enhanced eco-efficiencies to
lessen the impact on the Earth’s resources, habitats and
ecosystems (Trendwatching, 2008). Any designer willing to
take on this role and recruit the silent client of the environment – nature – is a default activist.
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Design, Activism and Sustainability
‘Design, never a harmless play with forms and colours, it
changes outer life as well as our inner balances.’ Richard Neutra (1954)
‘Design’ and ‘activism’ are words carrying a similar burden. Fallman sees design in a dynamic tension between
design practice, design studies and design explorations
(Fallman, 2008) A further layer of complexity is added
to the designing of ‘things and systems’ by considering
the four sustainability dimensions – economic, ecological, social and institutional – proposed by Spangenberg
(Spangenberg, 2002). It is design’s ability to operate
through ‘things’ and ‘systems’ that makes it particularly
suitable for dealing with current societal, economic and
environmental issues. In 1969, Simon noted that everyone
designs who devises courses of action aimed at changing existing situations, into preferred ones (Simon, 1996).
Both Simon and Papanek are regularly cited by individuals keen to stress the vital role that design does and
can make to current issues affecting social development
and environmental stability (Morelli, 2007). A working
definition of design is suggested: Design is the act
of intentionally moving from an existing situation to a
favoured one by professional designers or others using
design knowingly or unknowingly.

Activism affects the perception and quality around which
societal and ‘political’ change revolves around. Political in
this sense is not a constricted view of political parties
and their respective philosophies and beliefs, but is a
broader view of the citizen by taking part in a wide-ranging political discussion within society, where the question
being asked is ‘in what sort of society do we want to
live?’ (Bonsiepe, 1997). Design is implicitly rooted in this
question, and so all design can be considered political.

Design and the Sustainability
Challenge
Sustainability is grounded in ecological practice and systems thinking. It challenges the capitalist method of production and consumption that assumes unlimited growth.
The most appropriate definition of sustainability from a
design point of view is the one adopted by Domenski et
al. (1992) to reference the idea of the ‘sustainable city’,
which is a complex design outcome:
‘Sustainability can be described as a dynamic balance
among three mutually inter-reliant elements:
• safety and improvement of natural ecosystems
and resources;
• economic efficiency; and
• providing social infrastructures such as jobs,
housing, education, medical care and cultural
opportunities (Dominski, Fox, 1992).
This definition recognises the resources that nature provides, and the duty of man to take care of nature inspires productivity rather than economic growth, and links
sustainability to general social conditions and health.
Sustainability is seen as the challenge of the 21st century, it remains an idealistic and debatable concept.

Activism is focused on current social, environmental and
political issues. Design activism is design thinking, imagination and practice applied knowingly or unknowingly
to create a counter-narrative aimed at generating and
balancing positive social, institutional, environmental and
economic change (Fuad-Luke, 2009).

Design Activism: Socially active design
There is a stream of consciousness and activity around
what could be termed ‘socially active design’. Where the
emphasis of the design is society and its transition to a
more sustainable way of living, working and producing.
Manzini has long stated that sustainability is a societal
journey, brought about by obtaining new awareness and
perceptions, by creating new solutions, activating new
behavioural patterns and cultural change (Manzini, 1997).
Julier makes a case that design activism builds on what
currently occurs, on real-life processes from greening
neighbourhoods to renovating communities through participatory design action (Julier, 2008).
Thorpe of the Open University, UK, defines activism as
taking deliberate action to initiate change on behalf of
a neglected group and adds that the Earth’s ecosystems
could also be regarded as a wronged group – so ecological design was a default representation of that group
(Thorpe, 2008).
Walker suggested that pure design research should have
the licence to create thought-provoking experiments that
step outside the boundary restrictions of real-world economics (and present developments in higher education
design research) by actively looking to extend the role of
design studies in examining the transition towards sustainability (Walker, 2008).
Design activism can be considered as something that can
be a product of practice or explorations in real-life situations and academia. However, there is a difference in the
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intended target audience and beneficiaries between practice and academia. The implication of the ‘practice’ context is that the outcomes are aimed at positive change
in a real-life situation concerning the wider culture and
fabric of society. The implication of the academic-orientated ‘design studies’ context is that the target is predominantly, although not exclusively, the design culture
of academia (Fuad-Luke, 2009).

Principles to transform cities for sustainability: From green city to green
building

Raising awareness and changing
behaviour

Other recent theories for ` Compact Cities’ and ` Solar
Cities’ capture the visions based on the belief that urban
regeneration and the future of the city can only be realized through re-compacting’ and using clearly expressed
sustainable urban design principles. These principles for
realizing green urbanism have to be clearly defined and
adjusted to a time of rapid urbanization (Burton, 1997;
Jenks and Burgess, 2000; Lehmann, 2005)

Sustainability is a culture of living well but reducing consumption; it is a social learning practice and will involve
changing from a ‘product-based well-being’ to thinking
about products, services and enabling solutions to satisfy
our needs (Manzini, 2003).
The people that urgently need to change their behaviour
are the designers themselves (Fisher, 2005). Approaches
like this are an attempt to reframe design theory and
practice. Willis talks about ‘re-directive practice’ which requires a deep understanding of what we currently design
that is unsustainable, so that design as ‘pre-configuration
and directionality’ can move towards more sustainable
solutions (Willis, 2008).

Social cohesion and community building
Catalysing constructive social and environmental change
is the founding premise of the Designs of the time 2007
(Dott 07) Project, an initiative funded by the UK’s Design
Council and One NorthEast, in the north-east of England
in 2007 (Thackara, 2007). Dott 07 was an investigation
of how design could help society explore ‘what life in
a sustainable region could be like’, through a year of
community projects, events and exhibitions (The High Line
Project, 2007). Dott 07’s Urban Farming Project and other
schemes with ambitions to change our urban landscapes,
clearly illustrate the catalytic potential of design to encourage communities to take action. Activism is about
motivating, activating and transforming people
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Over the last thirty-five years, international discussion
on eco-city theory has occurred and has developed as a
significant research field concerning the future of urbanism and the city itself.

Working in the 21st century is an entirely new context,
for which new types of cities are needed (Beck, 2000).
Several recent studies of inner-city lifestyles, however
tell, a rise in consumption can be part of the inner-city
renaissance, which often increases the ecological footprint of the urban dweller (e.g. study by the Universities
of Vancouver and Sydney on the result of higher population density and increase in lifestyle gadgets owned by
urban dwellers (Fishman, 1987).
Emerging Green Urbanism theories are founded for the
21st century, which targets to convert current cities from
fragmentation to compaction. Eco-city theory emphases
on adjusting the relationship between city and nature.
Sustainability Science has emerged as a conceptual and
theoretical basis for a new planning paradigm. Educating
the prospect of entirely new city models and typologies that are likely to surface: Green Urbanism. Cities
can and must develop the most environmentally-friendly
model for inhabiting our earth. It is more important than
ever to re-conceptualise existing cities and their systems of infrastructure, to be compact, mixed-use and
polycentric cities (Lehmann, 2005).

Principles of Green Urbanism
Green Urbanism makes every effort to reduce the use of
energy, water and materials at each phase of the city’s
or district’s life-cycle, as well as the embodied energy
in the extraction and transportation of materials, their
manufacture, their construction into the structures and,
eventually, the ease and worth of their recycling when an
individual building’s life is over.
The Principles of Green Urbanism as a conceptual model
and as a framework for how the massive challenge of
transforming existing neighbourhoods, districts and communities might be able to be tackled, and how we can
re-think the method we design, build and function in
future our urban settlements. With all the technological
progress, individuals should not lose sight of the fact
that the key element in any society’s sustainability is not
only its carbon footprint. The prospect of our societies
is not just simply a technical subject of finding more
eco-friendly energy solutions, but a request of holistic
social sustainability and identifying principles for healthy
communities (Lehmann, Crocker, 2011).

Social sustainability and a healthy
community
The regions and cities where the Principles of Green Urbanism have been applied and integrated into every facet
are urban environments that:
* react well to their climate, location, orientation and
context, optimising natural assets such as sunlight and
wind flow,

mise urban biodiversity and lessen the urban heat island
effect,
* use only their fair share of the earth’s resources, using principles of urban ecology,
* use new tools such as co-generation, solar cooling
and electric-mobility,
* offer easy accessibility and mobility, and run an efficient low-impact public transport system,
* use regional and local materials as well as prefabricated modular construction systems,
* create a lively sense of place and authentic cultural
identity, where existing neighbourhoods are densified and
make use of urban mixed-use infill developments,
* more compact communities located near transport
nodes (` green TODs’), with a special concern for affordable housing and mixed-use programs,
* use deep green passive design approaches and solar
architecture concepts for all buildings, with condensed
massing for reduced heat gain in summer,
* have a local food supply by creating public gardens
and urban farming and which create high food security
and reduced ` food miles’, and
* use a multi-disciplinary approach, best practice for urban governance and sustainable procurement methods.
(Lehmann, 2010).

* are quiet, clean and work well, with a healthy microclimate,
* have reduced or no CO2 emissions, as they are
self-sufficient energy manufacturers, run by renewable energy sources,
* have high water quality, practising sensitive urban water
management,
* integrate landscape, gardens and green roofs to maxi-
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Urban Intervention: Green
Districts
Better design can make sense aesthetically, environmentally and economically. The way people build
now will determine urban sustainability in emissions,
waste production, and water use for decades. The
definition of a green district is a densely populated
and geographically interconnected area that is situated within a city and employs technologies and
design elements to reduce resource use and pollution
(Bouton; Newsome; Woetzel, 2015).

Green districts install design principles that lead
to condensed, transit-oriented, mixed-use developments; they also consider using renewable energy
sources. Several establishments are supporting the
development and promotion of green districts internationally. The Clinton Global Initiative and EcoDistricts began in June 2014 the Target Cities program.
The idea is to revitalise neighbourhoods in eight
North American metropolises (Atlanta; Austin; Bos-

Fig. 8. Source: 2018. TechTown District Plan / Sasaki Associates | ArchDaily . [ONLINE] Available
at: https://www.archdaily.com/362518/techtown-district-plan-proposal-sasaki-associates. [Accessed 1 October 2018].
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Green districts are economically achievable

ton; Cambridge, MA; Denver; Los Angeles; Ottawa; and
Washington, DC) and in the development to create models from which other communities can learn (Atchison,
2015).

Until now the self-defined green districts that have
been built have focused on offering environmental
benefits. There has been less consideration to the
question of whether they are economically sustainable. Districts are interesting because they are small
enough to update quickly and big enough to have a
meaningful impact (EcoDistricts, 2015)
It does not take into account return on capital and
long-term payback. A model was created that com-

The TechTown District Plan by Sasaki Associates articulates an inspiring vision for the revitalization of the district and applying green urban principles.
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pares the cost of building a green district versus
that of a conventional one — fifteen well-developed
green-district technologies where chosen, includes
buildings, waste, water, transport, and utilities. It
also considered ten design elements, such as permeable pavements, green space, bike lanes, and building orientation as shown in Table 1 (Mckinsey 2015).

Table 1.

Twenty-five technologies and design elements
goes beyond and turns green buildings into green
districts. In each market, the model was used to
assess a greenfield location that is, a new district
built from scratch (The model can also be adapted
to be developed within existing urban areas). This
model considers how much the various technologies
and design selections affect the cost of building

Source: Mckinsey 2015 Adapted By Author

I AII forms of energy, including electricity, fuel for vehicles, and natural gas.
2 Combination of best practices for insulation, roofing, wall materials, and so on.
3 0ptimal building configuration, layout, and orientation.
4 Wider sidewalks, less surface parking, and distributed mix of uses, including street-level retail, less surface parking,
and wider sidewalks.
5 Solutions to reduce runoff in open spaces are highly dependent on specific configuration and terrain, so costs and
benefits are highly variable.
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and up keep of a green district compared to a traditional one. It considered elements such as population,
density, baseline energy demand and per capita floor
area; then it projected how much these affect annual operational costs and profit. Considering when a
one-square-kilometre district with a mix of and 30%
commercial use and 70% residential, application of
all relevant technologies were assumed. It was taken into account that the selection of technologies
installed will vary. In China a green district will not
look or operate as one in South Africa. It is believed

that in any city, there is a list of green-district technologies that make sense, but the specifics will vary
(Mckinsey and Company, 2015).
Across three case studies it was discovered that
even though not every green solution costs more
than the conventional substitute, green districts in
entirety do have 10% higher construction costs. Annual
owner operating costs are however lower. This also
does not take into account the significant benefits of
improved environmental quality.

Fig. 9. Source: Lehmann, 2005, Adapted by Author

The three main pillars that create the structure of Green Urbanism, and the interaction between these pillars
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Green districts are environmentally advantageous

Methods to encourage the creation of green districts.

The savings linked with green neighbourhoods result
from the way the different technologies work together. While buildings represent a considerable component in energy and water savings, the advantages are
not just about what occurs within the four walls. Other issues include where these buildings are situated
and how people move between them. Green districts
have the potential to produce economic savings in
areas with high resource demands and costs.

If green districts are to expand, new business models are required. One option is for developers to own
and operate the districts they build until they recover
the additional costs and then sell. This is a modification from the traditional business model of developers selling properties as quickly as possible. Another
possibility is for owner-operators to step into the gap
to take advantage of this opportunity. This is a role
a city might consider taking up, assumed that most
utilities are municipally owned, and this is where
most of the operating savings are. The most rational
places to start the movement of new districts should
be built by universities, government complexes, and
medical centres because they are well positioned to
test the value of green-district technologies and design features.

Green districts can enhance the quality of life
Green districts are not only gentler on the natural
environment but will also be better for the humans
who live in them. As metropolises develop they frequently become more crowded; that can increase the
costs of living and doing trade. It can also increase
air pollution and thus more respiratory illnesses. The
World Health Organization approximates that of the
1,600 cities for which it has statistics, the air quality
in most of them does not meet its standards. Traffic congestion is not just an irritation but also an
expense: according to recent research, congestion’s
cost, partly from wasting time and patience of commuters, equals 1.5 to 4.0% of GDP. Through improved
transit design and energy planning, green districts
can set a course toward cleaner, less congested and
more livable cities (Dirks, 2010)
The objective is to interest a variety of residents,
including the disadvantaged. Green districts can also
be part of urban revitalisation, transforming vacant or
changing areas in existing cities (International Energy
Agency, 2013).
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Given the environmental and commercial potential,
green districts can become increasingly important in
an urbanising and resource-limited world. Like any
other project, green development will not make a bad
deal a good deal. It needs the right area, marketing,
and design but green development can make a good
deal a great one by maximising a district’s economic,
social, and environmental potential. On that basis,
green districts have a future.

Green Building
legislation: South Africa’s
construction industry
South Africa’s construction industry is set to go green
and generate new jobs when new energy efficiency building standards came into effect in November
2011, boosting a growing trend of cutting-edge green
architecture in the country. The new rules are specified in the South African Bureau of Standards SANS
10400 XA standard, and enforceable regarding the
National Building Regulations and Building Standards
Act. The SANS 204 will be compulsory, its stipulations
are more rigorous regarding methods and materials
used. It is the requirements the country must work
to achieve over the next eight to ten years (Zuerita.
2017).

the Green Building Council of Australia’s Green Star, it
is the official green accreditation measure for buildings in South Africa, authorised by GBCSA.
South Africa had one building with a Green Star rating
in 2011; that grew to more than a hundred in 2015.
The Aurecon Century City Office in Cape Town was
the first establishment to receive a 5-Star rating for
its office design, signifying excellence in South African standards. It took six years to certify the first
100 buildings, and just two and a half years to
approve the another 200 (SA Commercial Prop News,
2015).

Another development that got attention is Nedbank’s
regional head office at the Menlyn Maine development in Pretoria, which GBCSA presented a 4-star
Adding to the environmental rewards, the building
regulations will generate new employment opportuni- rating to for green office design. This is the third
ties. It would also boost the manufacturing sector and Nedbank building to attain a four-star rating, adding
contribute towards the government’s goal of creating to the Nedbank head office in Sandton, Johannesburg
and the Nedbank Ridgeside office development in
5-million jobs by 2020. The regulations will benefit
Umhlanga, Durban. A 4-Star grade shows “best stanSouth Africa’s economy as a whole: the installation
dards practices” (Leading Architecture & Design. 2011).
services industry alone stands to benefit from the
government’s plan to produce and install 1-million
The most significant feature of the whole Menlyn
solar water heaters by 2015. The solar water heating
Maine project is its highest objective: to become
programme started in 2010 and is managed by state
climate positive. Once the full area - a mixed-use
utility Eskom through the SWH Rebate Programme (Ridevelopment of office blocks, shops, and living and
jswijck, 2011).
entertainment spaces is complete, it will work toward
reducing on-site greenhouse gas emissions to zero
Green pioneers in South Africa
(Rijswijck, 2011).
The new regulations are likely to increase an already
rising movement of energy-efficient building design
and construction in South Africa. The Green Building
Council of South Africa (GBCSA) claimed the country
had seen a considerable rise in the Green Star SA
grading of buildings. The rating system is based on
Improvement in job creation
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Africa’s first green district
Menlyn Maine decided to strive to become Africa’s first
green district, one of only seventeen internationally that
fall under the Climate Positive Program. This is part of
a bigger scheme, the Clinton Climate Initiative, that recognises that while increased urbanisation is inescapable,
cities can still grow in “climate positive” ways.
Menlyn Maine’s green elements include stormwater tanks
built into the structure and roof of buildings. The water
is treated and circulated for re-use inside and outside
the building and provides non-potable water for nearly a
year.
Recycling is also an essential part of Menlyn Maine. The
primary contractor for the development, construction giant
WHBO, has recycled 2 740kg of wood on-site, 17 000kg
of steel and 21 968kg of crushed concrete, which will be
used in the next phase of the precinct’s bulk earthworks
or for new buildings (Burger, 2018).
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South Africa

Site Selection

Pretoria is situated in the northern part of Gauteng Province, South Africa. It includes the Apies River and has
spread eastwards into the foothills of the Magaliesberg mountains. Marthinus Wessel Pretorius is the founder
of the town of Pretoria (1855). Pretoria was named after
his father, Andries Pretorius (Encyclopedia Britannica.
2016:2018).
Pretoria is situated approximately 55 km north-northeast
of Johannesburg in the northeast of South Africa, in a
transitional belt among the plateau of the Highveld to the
south and the lower-lying Bushveld to the north. It lies at
Fig. 10.
Mapshowinglocationofthesitein an altitude of about 1,339 m above sea level in a warm,
sheltered and fertile valley.
South Africa. 			
Source: By Author

Gauteng

Fig. 11.
Map showing location of the site
in Guateng. 			
Source: By Author

Pretoria

Pretoria is the central part of the City of Tshwane
Metropolitan Municipality which was formed by the
amalgamation of several former local authorities including
Centurion and Soshanguve. There have been proposals
to change the name of Pretoria itself to Tshwane, and
the proposed name change has caused some controversy
(Encyclopedia Britannica. 2016:2018).
It is one of the country’s three capital cities, serving as
the seat of the executive branch of government (Cape
Town is the legislative capital and Bloemfontein the
judicial capital). Pretoria has a reputation for being an
academic city with three universities and the Council for
Scientific and Industrial Research (CSIR) located in its
eastern suburbs; the city also hosts the South African
Bureau of Standards making the city a hub for research
(Eben, 2016).
The site has been selected based on the conceivable
integration of research with an element of public
participation into a dense urban environment. The
occupation of the building requires a visibly exposed site
and a set of specific qualities in order to embrace public
participation.

Public
• Close to educational and residential facilities
• Accessible to and from a diverse range of public transport
• Efficient parking solutions
Fig. 12.
Map showing location of the site in
• Situated on a major transport route.
City of Tshwane Metropolitan.
• The site is highly accessible
				Source: By Author
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Services
• • • Near other related services and buildings
• • • Centrally located to appropriate government
facilities.

Infrastructure
During the design process the following questions will be
asked:
• • • Is the site capable of containing such a facility?
• • • Does the site have the potential for future
expansion?
• • • Is there any existing infrastructure of relevance or
importance?
• • • Will the site be able to influence the surrounding 		
urban infrastructure?
• • • How can the existing context influence the
proposed programme?

Town planning
• To make the building a part of the existing context
• Possibility to act as a catalyst for revitalisation or 		
upliftment.
Architectural projects should ideally support urban
planning and include an aspect of urban design. The
proposed project would contribute towards revitalising the
immediate environment while acting as a possible catalyst
for educational space within the CBD of Pretoria.

Site Selected

The site is located on the corner of Nana Sita Street and
Bosman Street in Pretoria CBD. In front of the site is an
open island between the two opposite directions of the
Nana Sita one way streets.

Fig. 13.
Pretoria’s most prominent landmark buildings and monuments.
Source: By Author
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History of the site
The Department of Public Works demolished the HG
de Witt building on 2 October 2016. The demolition
was part of the Department of Public Works disposal
of old and unsafe structures that have reached the
end of their lifespan (Kiganda, 2016).
The Hg de Witt building was named after General
Hennie de Witt who was the South African Police
Commissioner from 1987 to 1989. The department
purchased the HG de Witt building in 1984 and used
for single living quarters for training officers for the Fig. 14.
South African Police Service. The building has been
vacant since 1994. The building consisted of steel
reinforced concrete columns and walls with lintel
and block floors and clay brick internal walls (South
African mirror, 2015).
Department of Public Works spokesman Thami
Mchunu said the demolition was part of the
departments “disposal strategy” of old and unsafe
structures. (Maromo, 2016) The rubble will be taken
away to be crushed so that it can be reused again.
The concrete will go into [construction] aggregate,
and the steel will go to foundries for re-melting.”
(Maromo, 2016)

Source: Rekord east, 2016

Fig. 15.

Source: Rekord east, 2016

Fig. 16.

Source: Rekord east, 2016

Fig. 17.
Source: South African mirror,
2015) The Hg de Witt building was named after Fig 14, 15 and 16 show the different stages of
General Hennie de Witt who was the South Af- the building’s demolition on October 2016. The
rican Police Commissioner from 1987 to 1989. stractural elements of the building can also be
observed.
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Climatic study

Rainwater harvesting

Pretoria is a summer rainfall region, between November
and February thunderstorms are usually expected, with
brief but heavy afternoon downpours (SA Venues, 2016).
Winter days are mostly crisp and clear, and temperatures
hardly dip below 0˚ 0 C. The region is surrounded by
mountains that shelter the area from strong winds,
although wind speeds can still achieve velocity. The
prevailing wind direction is northeast. Summer rainfall
averages 100mm per month from mid-October to the
end of February. Pretoria has a subtropical climate, with
summer temperatures ranging between 18-28˚ 0 C. Winters
are dry, and summers are wet (SA-Venues, 2016).

Rainwater will be harvested on the roof and ground floor.
The roof collects run-off water in a storage cistern under
the building which then moves to water storage tanks
located on the roof of the building. To create adequate
water pressure, the water would be pumped up to large
elevated tanks, which would then be dispensed from
there for the different uses. The water will then run
through a water filtering system located on the North
elevation of the building where it will be visible to the
public. The collected water will be used for toilet flushing
and irrigation of the grounds and green roofs to reduce
the overall water consumption of the facility. Pretoria
CBD has an average precipitation of 699mm/ m² per year
(SamSam, 2016). By storing the seasonal rainwater, the
use of municipal water is limited.

Fig. 19.
Source: SamSam, 2016.
Pretoria CBD has an average
precipitation of 699mm/m² per
year

Fig. 18.
Source: SANS 204(2011:30)
Pretoria is located in Climatic zone 2:Temperate interior
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Pretoria Central

Sunnyside

Electric vehicle charging
stations located in
Pretoria
There are a few existing electric vehicles charging
stations in Pretoria and only a few of which is open
to all makes of electric vehicles. Nissan and BMW
are the most popular make in the South African
market at this early stage of the vehicle’s technology.
The proposed design will accommodate Level 2 and
fast-charging electric vehicle stations in Pretoria
Central.
The Department of Environmental Affairs (DEA)
partnered with Nissan on a pilot project to lead
the way. Nissan LEAF vehicles where placed at the
disposal of the DEA for testing and usage (uyilo.org,
2017). The DEA building is near the proposed site as
well as other government departments.
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Hatfield

Brooklyn

Menlyn

Fig. 20.
The locations of electric vehicle
charging stations in Pretoria. The green
district in Pretoria CBD is also shown on the
map.
		
Source: By Author
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Pretoria Central

Fig. 21.
The zoomed in map shows the
Gautrain bus route in dark blue. The main
roads in and out of the city is name and
shown with black. Landmarks in red can be
used for orientation. The proposed green
district area is highlighted as well as where
the site is located
			
Source: By Author
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Sunnyside
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Urban Cycling

Pedestrian activity and
edge conditions

Integrating a cycling/ jogging route in the CBD along
and through the chosen six blocks with links to
nearby green spaces in the area. The route will be
an extension of the central park that uplifts the
influenced sidewalks to suit the pedestrian, jogger
and cyclist. It will include cycling lanes and focus on
pedestrian friendliness with paving patterns and street
furniture that are supplementary with the design
of the proposed urban framework acknowledging
individual activity as well as community involvement

Pretoria CBD primary movement routes have a mix
of public transport routes as well as shops and
nodes within the area. Pedestrian activity emanates
from main pedestrian routes and is mainly active
on these primary transport routes as a commercial
activity as well as residential buildings are situated
along them. The walkway along the streets are wide
but are currently used for vehicle parking.
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Fig. 22.
The map shows the best places
for interventions in the Green district in orange.
The Gautrain bus routes are shown in purple
and the A Re Yeng routes in blue. The bus
stops and stations can be seen in relation to
the site. This creates a transport node in the
green district. Less parking and more green
spaces are proposed as well as more and
wider pedestrian crossings. The cycling and
jogging route can not be seen under the trees.
Source: By Author
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Site Analysis
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Fig. 23.
Places of interest for the project are the Department of Energy which is located on
the same block on the diagonally opposite corner and the next block to the East is the South African Agency for Science and Technology Advancement. Source: By Author
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View of the site

Urban Section
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Fig. 24.

This photo shows the Western view of the site. Source: By Author

The Site

Fig. 25.
This is a diagrammatic presentation of the section showing the heights and distances
between buildings and their relation to the site.
Source: By Author
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View of site

Urban Section
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Fig. 26.

View from the North to the site.

Source: By Author

The Site

Loreto

Fig. 27.
This is a diagrammatic presentation of the section showing the heights and
distances between buildings and their relation to the site
Source: By Author
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Site selected

View to the site
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Fig. 28.
the context

A 3D presentation of the site in
Source: By Author

The urban section shows:
The site is highly visible because it is located on
the corner; this is beneficial as it will exhibit the
• the heights of the neighbouring buildings
building’s renewable energy elements. Places of
• this also reveals the relation in the distance
interest for the project are the Department of Energy
between the different structures
which is located on the same block on the diagonally
opposite corner and the next block to the East is
• open spaces and sidewalks are a big part of
the South African Agency for Science and Technology
the design and need to be analysed
Advancement. There is a Metro bus, and Gautrain
• most buildings are setback or have big walls
bus stop in Bosman Street in front of the site. The
around them which hinders the urban fabric
central A Re Yeng bus station in Nana Sita street is
and accessibility to the public
in walking distance to the site. This transport node
will provide for people that work father from the site
to park their electric vehicles to be charged and use
public transport to commute to their places of work.

The Site

Fig. 29.
A view from the open
green island to the corner of the site
Source: By Author
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Agenda for analysing the Precedents
The building and technical aspects analysed in the precedents studies are national and international examples
which contributed towards the pragmatic architectural response of the proposed Research centre for sustainable technologies in Pretoria.
The examples include sustainable buildings used to inform and educate. Renewable energy systems used
in the buildings can be complicated and will have to be investigated. The precedents were selected for the
specific issues which they addressed in order to aid in the development of an appropriate design intervention.
The issues investigated are:
•

Locality

•

Facade

•

Construction

•

Materials

•

Principal function

•

Accommodation (Programme) and function

•

Climatic design approach (systems)

Precedents:
International
•

Centre for Interactive Research on Sustainability (CIRS)

•

City hall Venlo

National
•

Stand 47

•

South African Renewable Energy Technology Centre (SARETEC)
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CIRS •

• City hall Venlo

SARETEC •

Fig. 30.

• Stand 47

Map indicating the location of the precedents studied. Source: By author.
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Centre for Interactive Research on Sustainability
Architects: 		

Perkins and Will

Location: 		

Vancouver, British, Columbia, Canada

Client:			

Centre for Interactive Research on Sustainability

Project Completion:

2011

Background
The Centre for Interactive Research on Sustainability (CIRS) was developed in reaction to the task of creating a
more sustainable society. The building was designed to be the most sustainable in North America at the time
of its construction. CIRS is a research tool that exhibits the possibilities in sustainable design and construction, catalysing change. A Technical Manual on the website (www.cirs.ubc.ca) further distributes information,
continuing updates, and actual performance data from the project

Analysis
It is situated on a dense site as shown on the site plan figure at the University of British Columbia (UBC) in
Vancouver. The building houses researchers from private, public and non-government organisations, who work
together to implement sustainable technology. The structure consists of two parallel four-storey office/ lab
blocks running east-west, linked by an atrium which acts as building lobby. The program of interior spaces
contains a mix of academic office spaces, dry labs, meeting rooms, social spaces and service spaces. The
academic office spaces are designed to be flexible to provide for a variety of uses, as the tenant groups
change over the lifetime of the building. Located on the upper floors is the data and research hub of the
building, the Building Monitoring Assessment Lab including the CIRS Operation Centre.

Principles to apply
The principle of how the building creates a thoroughfare on the corner of the site so pedestrians can use
it as a shortcut. The water filtering system is located in a glass box where the pedestrians pass through.
This makes people aware of the sustainable systems in the building. The ongoing research agenda at CIRS
investigates the interactions of building inhabitants with a wide-ranging high-performance building and the
integration of education, community outreach, applied research and market-based replication. The integration
of how to involve all the different groups of people to interact and be involved in the sustainable goals of
the building will be applied to create a sustainable community. The building itself acts as a “living laboratory”
that allows research and investigation of current and future sustainable building technologies, as well as the
impact of inhabitant’s actions and engagement with the systems. Research on effective policies and civic engagement combined with innovative visualisation and simulation technologies capable of communicating data
through various means aid in encouraging individuals and communities to explore a more sustainable future.
Partners from private, public, and non-government organisation sectors share the research facility, working
with dedicated researchers to identify areas for innovation in sustainable technologies and practices.
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Fig. 32.

A 3d rendered view of the building Source: The Tyee 2011

Fig. 31.
Indicates the building on the UBC campus and that it is located along a main
pedestrain street Source: By Author
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Fig. 33.
This is a view from
the main street showing the
thoroughfare cutting through the
corner of the building.
Source: By Author
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Fig. 34.
A view from the corner showing
the green shading system and the glass box
where the water-filtering system is located.
Source: By Author

Fig. 35.

This is a sketch of how the buildings systems work. Source: By Author
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City Hall Venlo
Architects: 		

Kraaijvanger Architects

Location: 		

Venlo, Netherlands.

Client:			

Municipality of Venlo

Project Completion:

2016

Background
The design of the municipal offices in Venlo was inspired by the ‘cradle to cradle’ principle. The result is a
healthy working environment, combined with sustainable innovation. All the raw materials and parts used have
a ‘passport’, detailing their production and origin. The building is, therefore, an enormous raw-materials databank. When a service or product reaches the end of its lifecycle, these materials can simply be salvaged for
high-grade reuse.

Analysis
The sustainable and transparent City Hall is an important step in the development of the Maaswaard district,
located on the east bank of the river Meuse. The design includes office space, a plaza, a public hall with
exhibition space, meeting rooms, a garage and bicycle parking for visitors and employees.
The building’s most striking feature is its ‘green’ northern facade. More than 100 different plants in the façade
contribute to biodiversity and help to create a clean and healthy environment. The open and uncluttered
public hall on the ground floor houses the municipal service desks, while office floors above has a wide
variety of individual and adaptable workspaces. Daylight is let in as deep as possible thus minimizing energy
consumption.

Principles to apply
The eye-catching core of stairs and voids form the central link between floors, being a place of interaction
and inviting physical activity the core is also designed to allow for natural airflow and replace the need
for mechanical ventilation. Everything in the building is designed with circularity in mind. The water cycle is
aimed at minimal wastage, rain and water from sinks are purified by a constructed wetland roof for watering
the green facade and flushing toilets. City Hall Venlo is tangible proof of a sustainable vision. The construction is future-proof; the interior is built independently of the supporting structure and thus leaves a possible
change of function a future option.
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Fig. 37.
The building is a green
beacon in the context.
		
Source: Construction21, 2016

Fig. 38.
Elevation showing the more than a 100
different plants on the green facade. 				
Source: Construction21, 2016

Fig. 36.
Indicates the building in the cityscape and that it is located on the corner.
Source: By Author
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Exploit Water
The rainwater is captured and used to water the green
facade. Over time, the water streams will be separated
even more.

Fig. 40.

Fig. 41.
Sectional view showing
sustainable systems. Source: By Author
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Source: By Author

The green facade works as a green lung to produce clean air for the
people and the town. The air streams through the building thanks
to natural ventilation. The healthy air is good for the productivity of
employees.

Fig. 43.

Source: By Author

Make Energy
The sun is an important source of energy. Sunlight is converted into energy, and the light and heat are used as much
as possible and wherever possible. Groundwater also contributes to clean energy. Energy losses are counteracted as
far as possible. In this way, the energy costs will be low.

Fig. 42.

Source: By Author
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Stand 47
Architects: 		

Thomashoff + Partner Architects

Location: 		

Monaghan Farm, Lanseria, South Africa

Client:			Gavin Rooke
Project Completion:

2014

Background
Stand 47 provides lessons regarding the integration of various contemporary building materials and technologies with traditional ones as well as a greater appreciation of the number of alternative high-quality building
solutions readily available in South Africa. From this perspective, Stand 47 was successful in providing an
opportunity to iron out some of the technical issues that might arise in building a home with these systems,
while simultaneously educating and generating interest in the building sector and the public by providing them
with an example that they can experience the benefits of themselves. It is not a hypothetical project, it is
the real deal.

Analysis
It is located on Monaghan Farm, an eco-estate near Lanseria Airport just north of Johannesburg. Stand 47 is
on a North facing plot, predominantly covered by veld grasses and indigenous aloes. The house is sunk into
a gently sloping site that falls 3m toward the East with extensive views toward the Magaliesberg valleys.
Framed on the South by a line of mature trees, the site plan is defined by strict architectural guidelines set
up by the estate aesthetics committee. With a maximum coverage of 1298sqm, Stand 47 may not exceed one
story and 1000sqm in size and has ‘earthy’ external walls and roofs that do not increase visual bulk but blend
into the landscape.

Principles to apply
Stand 47 as a case study project aimed to test the hypothesis that a house can be built just the same if
not better, using contemporary building systems rather than a masonry house. In testing this hypothesis, it
has proven that it is not only possible but the results can out-perform what is expected from the housing in
South Africa: better performance, better comfort, better safety and better health. Construction sites are traditionally closed off to the public for practical safety reasons. To reach the most people in a highly accessible
way, the entire process that comprises Stand 47’s development and construction from start to finish can be
found in a Visual Diary on the website and creates a platform for sharing our findings, the products used and
the benefits that this type of construction can offer homeowners.
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Fig. 44.

Fig. 45.

Front Entrence view of the building. Source: Stand 47, 2016

Siteplan of the building. Source: Stand 47 Adapted By Author
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South African Renewable Energy Technology Centre
(SARETEC)
Architects: 		

GAPP architects

Location: 		

Cape Peninsula University of Technology (CPUT) campus, Bellville, Cape Town

Client:			

South African Renewable Energy Technology Centre

Project Completion:

2015

Background
The South African Renewable Energy Technology Centre (SARETEC) is a serious attempt to establish specialised
training, education and research services to the renewable energy industry. SARETEC has established strong
partnerships with government, academia, industry, associations and private sector companies within the Renewable Energy Sector. The facility is a green building and is designed to showcase the use of renewable
energy and energy efficient technology.

Analysis
Located at the Cape Peninsula University of Technology (CPUT) campus in Bellville, Cape Town. The site was
chosen because the land was available and because the CPUT had the academic credentials required for such
a facility. Wind and solar projects are largely concentrated in the three Cape provinces, and as a consequence, many renewable industries have established themselves in this region. A facility like this should itself
be as energy efficient and sustainable as possible. The building design incorporates the latest energy efficiency features although cost constraints prevented the application of a rating with the Green Building Council
of South Africa (GBCSA),

Principles to apply
The building is orientated to benefit from an ideal sun and shade balance, and incorporates a wire mesh
vine support for solar shading on the north-east facade and building entrance, with a green planted screen.
Insulated roof areas and double workshop walls create air gap insulation, further minimising heat transfer. The
building design allows exposed services to showcase sustainable energy principles and for the building itself
to be used as a teaching tool. A clear example of this is the exposed mechanical and electrical engineering
services which are usually hidden for aesthetic reasons – this allows students daily exposure to the energy
efficient philosophy built into the design of these services. A building information system shows building electricity consumption vs production so students can see and monitor the building’s performance in real time.
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Fig. 47.

A birds-eye view of the building in context. Source: Gapp Architects, 2015

Fig. 46.
Siteplan of of the building on the CPUT campus in Bellville, Cape Town. 			
Source: Gapp Architects
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Programme
The building will showcase sustainable energy principles. The building itself will be used as a working
laboratory for training and education in renewable energy and energy efficiency:
The building programme consists of the following
components:
• Research library and online workspace: Used
by staff and students for research.
• Laboratory-classrooms: Used by students to
apply and test what is taught in a practical
environment (seats)
• Theoretical classrooms: Used by students
to receive the theoretical part of courses
(curriculum based) (80 seats);
• Research offices: Research and testing of new
sustainable technologies
• Administration: Offices, boardrooms and staff
spaces;
• Workshops: will be used for practical training
in installing sustainable technologies.
• Exhibition spaces (temporary and permanent):
Prototype sustainable technologies will be
exhibited in flexible spaces to accommodate
changing exhibition content. There will be a
permanent exhibition of the model of the allocated green district. The different technological interventions will be shown on the model
and real-time feedback and will change with
time as new ones will be tested.
•

•
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Restaurant: Small meals and hot or cold
drinks are served here with outside seating
for 60 people;
Produce grown on the green roofs will be
used for the dishes. Clients will also be able
to pick their produce and make smoothies at
the juice bar.
Auditorium: Utilised for the viewing of

•

•

•

educational videos by students and the
public (seats), and for presentations
marketing new technologies
Rentable office spaces: Office space is let to
private tenants and companies (extra income
generator).
Shop; It will be a commerce space for a
pop-up shop. Different sustainable goods
like hemp clothing or products made from
recycled materials will be sold.
Training will be facilitated by different
accredited institutions mainly in the fields
of:
• Solar power
• Sustainable building materials
• Hydrology

Accommodation
Restaurant
Serving local and organic food
•	
Storage
Outside seating

Information Centre
•	
Real time information on the building’s performance on screens
•	
Information on how renewable energy systems
work in the building

Green living research student housing
•	
Bathrooms
•	
Living area
•	
Built in cupboards
•	
Outside space/ balconies
•	
Storage
Open plan bedroom
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Research Centre:
•	
Reception
•	
Storage
•	
Offices
•	
Boardrooms
Conference rooms
•	
Toilets
•	
Laboratory
•	
Kitchenette
•	
Break area
•	
Outside space (discussion space)

facility
Training workshops:
•	
Classrooms
•	
Laboratory/ Workshops
•	
Reception
•	
Toilets
•	
Research library
•	
Reading area
•	
Lockers
•	
Break / meeting spaces
Outside space

Stations for electric vehicles
•	
Level 3 charging stations on ground floor
•	
Level 2 charging stations in basement parking
•	
Waiting area
•	
Solar panels powering the stations
•	
Toilets
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Training subjects
Solar
Individuals are educated in this field because it aligns with
the National Development Plan that calls for the minimum
procurement of 20 000MW of renewable electricity by 2030
(News24, 2018). Given the existing renewable energy IPPs that
are already in production and planning (this includes the 27
renewable energy developments that must still be signed), at
least 100 000 full-time jobs would be generated through the
current private renewable energy projects alone (Engineeringnews.
co.za, 2018).
Sustainable building methods and materials
South Africa’s construction industry started creating new jobs
when the energy efficiency building regulations came into effect
in November 2011, boosting a growing trend of green architecture
in the country. The regulations are defined in the South African
Bureau of Standards SANS 10400 XA standard, and enforceable
regarding the National Building Regulations and Building
Standards Act. A higher standard SANS 204, remains voluntary.
The SANS 204 will not be compulsory as its stipulations are
more rigorous regarding methods and materials used. It is the
standard the country will be working towards over the next
eight to ten years (Zuerita. 2017). Stipulations are more rigorous
regarding methods and materials used in construction. It is the
standard the country will be working towards over the next eight
to ten years. Individuals will be educated to take advantage of
the government’s goal of creating 5-million jobs by 2020. The
energy-efficient building design and construction industry will be
expected to create 18 000 jobs (Van Rijswijck, 2012).
Hydrology
Water management is classified as a scarce skill in South Africa
and is listed in the Department of Labour 2007 National Scarce
Skills List (Skills portal, 2007). Graduates from this programme
will have career opportunities in national and local government
departments, municipalities and private companies involved in
water management, water supply and distribution, water and
wastewater treatments and environmental management. In South
Africa, hydrology is still a new profession, though it is changing
quickly (SA Careerfocus, 2016).
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Fig. 48.

Source: By Author
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The chosen accredited
bodies facilitating the
training
Maxx-Solar Academy
The academy was established in 2011 by the German
Solar Energy Society DGS and the Maxx solar energy PTY
Ltd. South Africa. All courses are managed and quality
assured by the Maxx energy team.
The Maxx-solar academy courses are divided into three
levels:
• Beginners Level (no entry requirements)
• Professional Level (entry requirement: participation
in the beginner’s courses)
• Expert Level (entry requirement: participation in
minimum one professional level courses)
The Beginners Level courses are introductory courses. The
knowledge provided in the Sunrise Courses helps to establish the basic understanding needed for the Professional Level courses. At the same time, the Sunrise Intermediate Course forms the first two days of all professional
courses. All participants of the professional courses have
to attend the Sunrise Intermediate Course. In the Expert
Level courses, students are trained in the design of different size PV systems for single and three-phase applications. Another course offered is the training of the

software tools used in the profession. Students are also
prepared for the PV GreenCard solar PV assessment.
In the Super Solar School three courses are offered in one
week:
Solar Power Sunrise Intermediate Course (2 CPD points),
Solar Power Technician Course,
Solar Power Designer back-up Course,
The Super Solar School is one-week training developed
by DGS (German Solar Energy Society) and align with the
curriculum of the SAPVIA 5-day Solar PV Installer course.
The Super Solar School prepares the student to start in
the solar business. A broad alumni programme is provided
to facilitate graduates with a smooth start in the industry
(Maxx-academy, 2018).
Courses offered on demand
Added courses to the standard program provided by
Maxx-solar academy can be arranged upon request:
• In-house training courses and
• Tailored PV courses.
Who should participate?
Engineers, architects, artisans and interested citizens can
take part in the Maxx academy courses in South Africa.

Fig. 49.
The different levels of qualification options at Maxx-solar academy.
Source: By Author adapted from Maxx-academy.org, 2018
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Transport to institution
Green tag South Africa Ecospecifier Education
There is an industry-wide necessity to educate pre-professionals in tertiary, professional and commercial groups
about sustainable building methods and materials. Sustainable design is an expanding field in the country
and with the rise of new design strategies, building
materials, technologies, government regulation and green
building rating schemes (Ecospecifier, 2018).  
Topics covered include:
•

Simplifying the sustainability policy landscape

•

How to reduce building costs

•

Building element and materials eco-profiles

•

Life-cycle assessment

Who should participate?
Corporate property and construction groups to interior
designers, architects to materials manufacturers, product
teams and sales teams, Suitable for all stages of a career, from graduates to accredited professionals (EcoSpecifier: Education & Training. 2018)
Hydrology Training Course
Hydrology is a vast course that studies water resources,
behaviour/ patterns, distribution, movement, properties of
water, surface and groundwater, statistics and spatial
demographics (geography), policies and regulations as
well and water uses (All connections, 2018)
Topics covered include:

The social impact made by public transport affects the
urban form of the city. Sprawl is eminent in car-designed
cities, due to the spread out urban form created by large
areas for parking - typically spaced vast distances apart.
The narrower streets have a low-speed geometry allowing
for movement links, which slow down vehicular movement
(Salingaros, 2006). Public transport is a basic need for
many user groups in society. The national trends in
South Africa relating to the travel times and affordability
of public transport were composed of the following
documents: “Key results of the National Household Travel
Survey” (Department of Transport, 2005), and Stats SA’s
mid-year population estimates of 2010.
1. Private car use: Average time to workplace = 43
minutes;
2. Public transport use: Average time to workplace = 59
minutes;
3. 1.3 million people take more than an hour to get to
their workplace;
4. 87% of urban and metropolitan dwellers walk more
than 15 minutes to train-stations;
5. 52% of urban and metropolitan dwellers walk more
than 15 minutes to bus-stops;
6. 18 % of urban and metropolitan dwellers walk more
than 15 minutes to taxi-stops (Department of Transport,
2005).
People falling within the lower income bracket (30 %
of the South African population), spend more than 10%
of their earnings on public transport (Department of
Transport, 2005).

• Water and wastewater treatment operation
• Water and wastewater reticulation services
• Community water, health, hygiene and sanitation
• Water quality & quantity
• Water conservation & water use
• Water legislation
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Urban frameworks
influencing the institution
City of Tshwane Inner City Development Regeneration
Strategy (2006)
The government has recognized the importance of the
Pretoria CBD and that it is not functioning well from
an environmental, social and economic point of view
(Cultmatrix, 2009:8). This roughly translates into the
spatial and physical environment interventions that
need to take place in order for the government to
reach its goals. This has a direct influence on the
BRT and consists of the following interventions:
• Designing gateways into the city centre: Paul
Kruger Station (south) and NZG (north), falling within
the scope of the project;
• Cultural circle: Town Hall Station;
• Capital Precinct;
• Mandela Development Corridor and Apies River
Precinct;
• Tshwane Crossing;
• Urban Regeneration Zone: Marabastad
• Transportation: BRT and other modes; and
• Upgrading of public spaces.
Paul Kruger Street Spine Development Framework (2009)
This urban framework is very relevant to the chosen
site for the research centre and forms part of the
SDF. The guidelines influenced the design of the
building. This document was done by the University
of Pretoria for the CTMM (Cultmatrix, 2009:11). The
guidelines of this framework are:
• Buildings and street edges must be permeable and
articulated to allow for cross-movement as well as a
contributor to the street’s activities that is landscape
furniture, cafes and greenery.
• The alignment of existing buildings towards the
street edge should be respected.
• Buildings that are setback from the street must
form public spaces that form part of the street.
• Where there are existing arcades, the use of
arcades should be continued.
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• Mixed-use development should be encouraged to
allow a variety of uses.
• Sidewalks are to be widened via hard impermeable
surfaces (paving) to allow for better pedestrian flow
and shorter distances between pedestrian crossings.
Disabled movement and access should be enhanced
via ramps.
Possible Clients
As an industry, it is increasingly aware of how green
buildings can make the people inside them healthier,
happier and more productive factors that play a significant role in driving companies to invest in green
building.
It will be essential to keep leveraging the learning
our industry has collected from the implementation
of Green Star and other green building standards to
make careful design and operational choices that
continue to advance all aspects of sustainability.
Building proprietors stand to gain by making this conversion. Transitioning to low- or zero-carbon buildings
lets them prepare their portfolios for a growing cost
on carbon, even helping them to possibly escape
these charges completely. It is also the best way to
future-proof buildings for a world where fossil fuels
will not be a needed energy source (Elliott, L .2015).
Until now governments and their agencies, at all levels have established policies, programs, and financial
incentives to increase building retrofits, mostly to
attain energy efficiency objectives. Most government
interventions have not been designed to support the
holistic market infrastructure that is needed. While
these policies and programs are valuable in creating
incentives for building owners to retrofit their assets,
there will never be enough public funding to complete the retrofits needed within the existing building
stock.
The pressure to redefine the economic model for
our existing buildings is rising. South Africa needs
a robust and dynamic retrofit economy where market-based solutions align supply and demand for
retrofits in response to policy objectives. A retrofit
economy where businesses and individuals are incented to reduce their GHG emissions will also create
a robust and dynamic marketplace ecosystem of participants who create commercial innovation in construction methods and building technologies that will

generate new economic activity and new jobs for the
country (News Release, 2018).
City Property
As one of the biggest private property owners and
managers in Pretoria. It will be advantageous for
City Property to be a client of this institution. This
building will be a conductor between the government
and the private sector.
The building will gather information and research
on six city blocks within Pretoria CBD. Green urban
principles and interventions will be applied to existing
buildings in this district.
This area was chosen because:
• The area is big enough to make a difference in
the extent of resources being used
• The area is small enough to make quick changes.
• The research area has a variety of different
buildings with different zoned uses such as:
• Educational
• Residential
• Governmental
• Green areas
• Parking
The building will be located on the periphery of
the chosen district to be researched. The location
was chosen so that research could be done from
an objective point of view. The building will gather
information, analyse and develop the existing
buildings regarding sustainable technologies in the six
blocks.
Organisations use building management systems to
capture data and analytics to optimise the performance of buildings. The aim is to centralise building
operations data. Building owners and the researchers
will be able to have a real-time picture of the actual
cost of a building, optimal timing to repair or replace
equipment, and insights into how maintenance and
operations impact performance.
This new dataset offers a comprehensive view of
operations across commercial and residential building
to help lower operating costs and increase occupant
satisfaction and productivity. More sensors, systems,
and software are being installed every day in the
building industry. The operating systems just need to
be integrated into data sources to unlock valuable
Fig. 50.
Resource management dashboard
insights (Lucid, 2018).
Source: By .Lucid, 2018
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Sustainable Building
Materials
At present, the demand for a more sustainable way
of building is no longer a matter of personal choice,
and the sector has been now regulated to implement
measures that improve the infrastructures and buildings
environmental behaviour.
Vehicles are not the only major polluting factor, as
buildings consume 20 to 50% of the physical resources,
according to their environment. The building trade is
a great consumer of natural resources such as wood,
minerals, water and energy. Also, buildings, once built,
continue to be a direct cause of pollution because of
the emissions produced in them or their impact on the
ground (Sustainability for all, 2018).
A sustainable architecture takes account of the use of
resources (energy, natural resources), their environmental
impact and the specific risks to people´s safety. For
a responsible use of resources when building, these
are the ecological materials that can make architecture
sustainable.
Environmentally-friendly materials
In construction, environmentally-friendly materials are
those in which, for their production, placing and
maintenance, actions of low environmental impact have
been performed. They have to be durable, reusable
or recyclable, including recyclable materials in their
composition and have to be from resources of the area
where the building activity will take place – they have to
be local materials. These materials also have to be natural
(soil, adobe, wood, cork, bamboo, straw, sawdust, etc.)
and must not be spoilt by cold, heat or humidity.
Sustainable tech materials and products
They have to be highly durable and can incorporate
different technologies, such as capturing the energy use
and C02 while removing pollution. They are used when, in
the long term, they have a lower environmental cost than
the natural materials.

Which are the sustainable materials most widely used?

Building materials
Timber is the material with the lowest environmental
impact on its production and life cycle, and has to be
certified so that there is certainty about its sustainable
production and origin.
Insolation materials
These are completely recyclable and compostable, such
as cellulose, which can be made of newspapers or paper
that are thrown away. They cannot produce waste and
must attain the highest efficiency when regulating the
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temperature.
Paints and wood treatments:
These have to be natural with no ingredients damaging
the ozone layer and without solvents or any other
chemical products.
Which recycled materials can be found?
Vegetable fibres mixed with cement work as insulators.
There is a reuse of wastes that are generated in other
sectors for the production of building materials, such as
quarry wastes (marble, slate, etc.). Also, we have wastes
generated by industrial processes like ashes or mud that
are used, or the urban solid ones.
There are other creative techniques, such manufacturing
concrete with recycled material, wood and cork scraps
(pruning, sawmills, sanding dust, etc.), and especially
vegetal fibres (bamboo, coconut, etc.) that, once mixed
with cement, also work as insulators (Sustainability for
all, 2018).

Architectural
Application
A fundamental shift is seen happening in the way the
built environment is perceived as a means to achieve
emissions reduction targets. Add to this the introduction
of new groundbreaking policies and legislation from governments at all levels.
In a carbon-constrained world, there must be an accurate
understanding of the performance and resource consumption of our buildings to help us strategically plan conservation efforts and manage efficiency. Increasingly, there
will be an expectation from tenants, clients and employees for owners and managers to not only track and measure a building’s consumption of energy, water and other
resources, but also to pinpoint exactly how it is being
used. These data points will likely become significant
signals for a property’s perceived value.
Tools such as ENERGY STAR Portfolio Manager and the
new Arc platform, both of which allow building managers
to monitor and benchmark sustainability performance data
this will help to identify areas for improvement and optimization, along with providing opportunities to highlight
green leadership with buildings that are performing well.

Sustainable Building
Technologies

Living Laboratory: Architectural Application

Sustainable building technologies are employed in building
projects around the world; There are new and innovative
technology options available to building design and construction practitioners including technology and design
techniques for energy efficiency and renewable energy
generation in the built environment.
These are a few of the technologies to be incorporated
into the building design and will be demonstrated and
researched:

A “living laboratory” or “living lab” is a research concept.
A living lab is a user-centered, open-innovation ecosystem, [Almirall, Wareham, 2011)] often operating in a territorial context (e.g. city, agglomeration, region), integrating
concurrent research and innovation processes (Bilgram,
Brem, Voigt, 2008] within a public-private-people partnership [Pallot, Trousse, Prinz, Richir, De Ruyter, Rerolle,
Katzy, Senach,,2009].

Passive Design Elements:
• Orientation
• Building envelope
• Natural ventilation
• Natural lighting

The concept is based on a systematic user co-creation
approach integrating research and innovation processes.
These are integrated through the co-creation, exploration, experimentation and evaluation of innovative ideas,
scenarios, concepts and related technological artefacts
in real life use cases. Such used cases involve user
communities, not only as observed subjects but also as
a source of creation. This approach allows all involved
stakeholders to concurrently consider both the global performance of a product or service and its potential adoption by users. This consideration may be made at the
earlier stage of research and development and through
all elements of the product life-cycle, from design up to
recycling. [Kusiak, Tang, 2006]

Renewable energy generation with:
• Solar power
• Water
Technology for energy efficiency
• HVAC systems
Benefits of green buildings
Environmental:
• Enhance and protect biodiversity and ecosystems
• Improve air and water quality
• Reduce waste streams
• Conserve and restore natural resources
Economic:
• Reduce operating costs
• Improved occupant productivity
• Green buildings can attract tenants easier
• Higher rents and sale prices
Social:
• Enhance occupant comfort and well being
• Green places are great places to live

User-centred research methods, such as action research,
community informatics, contextual design, user-centred
design, participatory design, empathic design, emotional
design, and other usability methods, already exist but fail
to sufficiently empower users for co-creating into open
development environments (International Organization for
Standardization, 2010).
A living lab is not similar to a testbed as its philosophy
is to turn users, from being traditionally considered
as observed subjects for testing modules against
requirements, into value creation in contributing to
the co-creation and exploration of emerging ideas,
breakthrough scenarios, innovative concepts and related
artefacts. A living lab rather constitutes an experiential
environment, which could be compared to the concept
of experiential learning, where users are immersed in a
creative social space for designing and experiencing their
future. Living labs could also be used by policy makers
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and users/ citizens for designing, exploring, experiencing
and refining new policies and regulations in real-life
scenarios for evaluating their potential impacts before
their implementations (House N, 2003).
The term living lab has emerged in parallel from the
ambient intelligence research communities context and
the discussion on experience and application research
(EAR). The emergence of the term is based on the concept of user experience and ambient intelligence (De
Ruyter & Pelgrim, 2007).
The Massachusetts Institute of Technology is credited
with first exploring the concept of a Living Laboratory.
They argued that a living lab represents a user-centric
research methodology for sensing, prototyping, validating
and refining complex solutions in multiple and evolving
real-life contexts.
In 2010 the first US-based living labs research consortium where formed. According to the consortium
website:The convergence of globalization, changing
demographics and urbanization is transforming almost
every aspect of our lives. We face new choices about
where and how we work, live, travel, communicate, and
maintain health. Ultimately our societies are being transformed. MIT Living Labs brings together interdisciplinary
experts to develop, deploy and test, in actual living environments, new technologies and strategies for design
that respond to this changing world. The work spans
in scale from the personal to the urban, and addresses challenges related to health, energy and creativity
(Schumacher, 2005).
The consortium has since been reorganized as the City
Science Initiative at the MIT Media Lab. The term “living
lab” or “living laboratory” is also used for representing a
residential home research facility where the behavior of
people living in this house is observed, and usage patterns are collected by researchers that are investigating
methods for merging new technologies with user-centred
design. In this type of living lab, users are more ob-

79

served subjects than engaged in the co-creation of ideas
and breakthrough scenarios (House N, 2003). There are
examples of such research facilities like PlaceLab at MIT
developed by Kent Larson and Stephen Intille and ExperienceLab at Philips Research. In the Netherlands, Utrecht
University has created the Governance Lab Utrecht (Matheson, 2017).
The PlaceLab is a purpose-built lab where the routine
activities and interactions of everyday home life can be
observed, recorded for later analysis and experimentally
manipulated, and where volunteer research participants individually live in, treating it as a temporary home. These
labs had an initial focus on testing and adapting new
technologies based on their fit with the daily home environment. In the MIT PlaceLab, a 93-square meter “living
laboratory”, with all facilities of a regular home, users are
observed, logged and tracked with all sorts of devices,
allowing to record their habits, activities and routines.
Strong importance is placed on the technical infrastructure allowing the data gathering (Intille, Larson, Beaudin,
Nawyn, Munguia Tapia, and Kaushik, 2005).

How it works:
The living lab process, which integrates both user-centred
research and open innovation, is based on a maturity
spiral concurrently involving a multidisciplinary team in the
following four main activities:
Co-creation: bring together technology push and application pull (i.e. crowdsourcing, crowdcasting) into a diversity
of views, constraints and knowledge sharing that sustains
the ideation of new scenarios, concepts and related artefacts.
Exploration: engage all stakeholders, especially user communities, at the earlier stage of the co-creation process
for discovering emerging scenarios, usages and behaviours
through live scenarios in real or virtual environments (e.g.
virtual reality, augmented reality, mixed reality).
Experimentation: implement the proper level of technological artefacts to experience live scenarios with a large
number of users while collecting data which will be analysed in their context during the evaluation activity.
Evaluation: assess new ideas and innovative concepts as
well as related technological artefacts in real life situations through various dimensions such as socio-ergonomic, socio-cognitive and socio-economic aspects; make
observations on the potentiality of a viral adoption of new
concepts and related technological artefacts through a
confrontation with users’ value models (Pallot, 2009).
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Energy and Matter: Flows, Cycles and Conservation
Energy and matter characterize both physical and biological systems. These systems are defined both by the
types of energy and matter they contain and by how that matter and energy move through and between systems. In natural systems, both energy and matter are conserved within a system. This means that energy and
matter can change forms but cannot be created or destroyed.
Energy and matter are often cycled within a system, and different forms of matter and energy can interact.
The surrounding environment must be considered when studying a system’s energy and matter to examine
flow into and out of the system. Scientists seek to study the flow and interactions of matter and energy,
while engineers often seek to minimize inputs and maximize outputs of matter and energy relative to a given
system (Exploring Our Fluid Earth, 2018).
For anything to happen there has to be a transfer or change or conversion of Energy. A transfer from one type
of energy to another type for example from chemical to mechanical, or potential to kinetic (Watson, 2017).
The parti diagram’s idea comes from energy coming into the building and then moving on in another form.

Fig. 51.
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Progressing parti diagrams. Source: By Author

Response to context
The design aims to address the issues and opportunities that form part of the site, it also aims to respond
to the surrounding context. This will facilitate in the preparation of a response influenced by contextual conditions and generate a relevant and site-specific intervention.
The green courtyard space will be a meeting space for the community. By connecting the site’s green courtyard to the park across the Nana Sita Street, it will create a green promenade. Upgrading and linking the various public spaces within the district in the Pretoria Central area, the design aims to create and form part of
an integrated public environment providing an enhanced pedestrian connection within the precinct.

Fig. 52.
Image indicates context influences and responses on the site.
Source: By Author
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Site design configuration
Each of the design configurations have different areas of potential to create a final design
resolution. The needs of the site need to align with the overall urban context and framework.

Fig. 53.
The green space will be able to connect to the green island across the street. But the
vehicles using the charging stations will not be able to navigate easily in and out of the site. The
space left for the building will be too limited.									
Source: By Author

Fig. 54.
The green space will be able to connect to the green island across the street but it
will be a really small area. The vehicles using the charging stations will be able to navigate easily
in and out of the site as Bosman street is the quieter street. The space left for the building will be
big enough. but it can become a really deep building which will not be sustainable.			
Source: By Author
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Fig. 55.
The green space will be completely disconnected from the green island across
the street. The corner will be used for vehicles using the charging stations they will be able to
navigate easily in and out of the site. Although this will not create a appropriate solution for the
use of the site because it does not align with the urban framework, which is not focused on
vehicles. The building will have views of the cathedral and open green island. 			
Source: By Author

Fig. 56.
The green space will be more disconnected than in figure 54 from the green island
across the street but will create a more private space for the users of the building. The vehicles
using the charging stations will be able to navigate easily in and out of the site which can have
two way lanes instead like one will work best for the other design options. The building will
have views of the cathedral and open green island and use the full potential of the corner but
this can also be intimidating if the public interface is not executed well.				
Source: By Author
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Response to existing buildings near the site
In an essay titled Popular Sovereignty and Public Space: David Adjaye’s Architecture of Immanence, Okwui
Enwezor (2006:11) explains that social space is not a space amongst other spaces but is, incorporation of
various functions and their interrelationships in their cohabitation. The response to the existing buildings is
determined by this notion, by creating a neighborhood room which combines building programmes that aim to
provide for communal interaction and discussion for the people of Pretoria Central while also sustaining the
social neighborhood room.
The following is a description of the current functions of the nearby context as well and their architectural
value.
1. Open green island between Nana Sita streets
Current function: green open space
Architectural value: High
Reason: Opportunity to be connected to the courtyard space and create a promenade. The park has the
potential to host small activities to provide for communal interaction.
2. Sacred Heart Cathedral
Current function: Religious space
Architectural value: High
Reason: Landmark building with historical value. Opportunity for views of the building.
3. Public Parking space
Current function: Parking
Architectural value: High
Reason: Parking space for staff or students using the building that is not coming with public transport.
4.Bus station
Current function: Main public transport station
Architectural value: High
Reason: Opportunity to connect people with the building and the building to the rest of the city.

3D Massing

1

2

3

4

Fig. 57.
Massing was created to respond to
the corner by making a shortcut through the site
Source: By Author

Fig. 59.
The green
space here added in the middle.
Source: By Author
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Fig. 58.
Terraces where cut out
Source: By Author

Fig. 60.
Openings where cut out to create
discussion spaces with different views of the city.
Source: By Author

Planning

Fig. 61.
Pedestrian access vs vehicle entrance
and exits are explored.
Source: By Author

Fig. 62.
Vehicle entrance and exits are
explored in terms of streets surrounding the site
which is both one way.
Source: By Author

Fig. 63.
The corner of the area must
be used to its full potential in terms of public
interface.			
Source: By Author

Fig. 64.
The shop area should be the
closest to the main pedestrian traffic.		
		
Source: By Author
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Fig. 65.
The bubble diagram show spaces allocated to different functions of the programme.
Taking into account the generators and potential responses.
Source: By Author

89

Fig. 66.
		

The public interface and a privacy gradient for the frequent users are necessary.		
					
Source: By Author
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Building morphology and
design generators
In order to produce an appropriate design response,
the building’s progressive stages of functional logic
and existing spatial features were analysed and
became the main generators, which influenced the
design choices that followed.

Fig. 67.
A conceptual elevation showing the public interface from Bosman Street
Source: By Author
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Generators
The building is based on the sequence of privacy
gradient of the programme connected to one
another. Their sequential composition is based on
the most public functions on the ground floor to
more private on the fifth floor.
The building aims to provide for the user in his\
her search for knowledge as they make their way
through the building. Planning development and
spatial arrangement of the building evolved from the
shape of the site while addressing the movement
and activities within the site. The roof is used for
water harvesting methods to the water filtering
system for watering green areas and reuse in
flushing toilets. The roof space is also used for the
experimental rooms for research and the training of
the students.

Fig. 68.
A conceptual section showing the public courtyard and roof garden covered
with solar-panels.
Source: By Author
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Inner context layer
The concept is creating a didactic building. This will
make it easy for the user to observe the working
of the building by seeing the systems at work. The
corner site will be used as an opportunity. By creating a shortcut through the building to cut the corner
by pedestrians. The main pedestrian entrances to
the site are on Bosman street and Nana Sita Street.
There also is an entrance connecting a proposed
pocket park on a neighbouring site. This creates easy
access for the public. The highest pedestrian traffic
is on Nana Sita Street. The juice bar/ café and pop
up shop is located on this street edge to have maximum exposure to clientele.

Fig. 69.
A conceptual section showing the public interface as well as outside spaces higher
up in the building with balconies facing the green island. 		
Source: By Author
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The electric vehicle charging stations were located
on the Bosman street edge because it is the quieter
street and will be easier for motorists to enter and
exit the site.
The building acts as a connection hub and facilitator
element between the city and the users. The user
will be made aware of the related layers through
views toward the city and to the park from offices,
classrooms and the research spaces. Just like an
observer conducting an experiment where the city is
under the microscope to be tested to see if there
are results and reactions. The results will be used to
improve the city.

Fig. 70.
A conceptual section showing the double volume exhibition space as well as the roof
garden higher up in the building with balconies that can be accessed from the research offices and
classrooms. 										
Source: By Author
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Create a public courtyard
Fig. 71.
By Author

Source:

Make terrace platforms on
different levels
Fig. 72.
By Author

Source:

Subtract spaces through to create outside spaces and double
volumes
Fig. 73.
By Author

Source:

Decide on main entrances and
circulation routes
Fig. 74.
By Author
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Source:

Fig. 75.
This a conceptual massing model indicating the uses of the different spaces. This
representation shows potential points that have been overlooked or can be improved in terms of
access and the height of the building		
Source: By Author

Connecting the site
The position and height of the building, together with
the placing of specific elements attempt to facilitate
connection. There are no public space barriers on the
groundfloor. Creating a public courtyard within the
middle of the building complex as well as spaces
connecting the various levels with terraces and balconies. Using the height of the building to establish a
landmark and visual connections to the outside. This
includes views of the Cathedral and the park. The
pedestrian crossing to the park will be strengthened
by making it wider and changing the material to cobblestone to slow down traffic. This also facilitates
the path of the promenade to the park. At the termination of the promenade, the water filtering system
is visible on the North façade as well as the main
entrance to the building where the exhibition space
is located.
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Concept models

Fig. 76.
The concept was explored in a physical model. In this configuration has terraced
building levels.		`							Source: By Author

Fig. 77.
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The model creates a big public square connected to the green island across the street.
											Source: By Author

Fig. 78.
The concept was explored in a physical model in terms of volumes and levels. 		
										Source: By Author

Fig. 79.
The concept was explored in a physical model and shows solar panels on
the roof, the roof becomes a fifth elevation with views to the green island and cathedral. .
Source: By Author
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Concept models

Fig. 80.
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This model explores a external skin covering the building.

Source: By Author

Fig. 81.
The model shape was taken from a conventional fuel station with easy vehicle
access with a public square in front of the building. 				
Source: By Author
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Proposed Green District

Fig. 82.
This shows the whole district in 3D that was chosen where
the different interventions will be applied to be tested and experimented on.
								 Source: By Author

Fig. 83.
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This shows the whole district in on plan. 			

Source: By Author

Fig. 84.
This portion of the district where chosen because the area has allot of potential in terms
of interventions that can be installed to be tested in the CBD. 			
Source: By Author
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View

Fig. 85.
North.		

This shows the building in 3D viewed from the
Source: By Author

Fig. 86.
This shows the building in section viewed from the West in the city context.
Source: By Author
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Prescriptive

SITE CLEARANCE/ EXCAVATION/ FILLING
Site clearance
Termite control treatment
Root control
INSITU CONCRETE CONSTRUCTION
Insitu concrete column
Insitu concrete ground bearing floor - Power floated
Insitu concrete flat roof slab - Wood float finish
Insitu concrete wall
External concrete stair
Internal concrete stair
BRICKWORK
Clay fair faced brick wall
PRE-CAST SILLS/ COPINGS/ FEATURES
Precast concrete coping
DAMP-PROOFING
Loose laid flexible sheet oversite damp-proofing membrane
Horticultural waterproofing system
PLASTICS/ POLYCARBONATE SHEET CLADDING/ COVERING
Polycarbonate multiwall infill panel system
SUSPENDED CEILINGS
Suspended ceiling acoustic panel system
RESIN FLOORING
Screeded resin flooring
STRUCTURAL STEEL MEMBERS
Mild steel I beam
METAL WINDOWS/ LOUVRES/ SCREENS/ ROOFLIGHTS
External wall mounted steel screen wall with rod infill barrier
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Floor tile straight edge trim
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C30 		

SITE CLEARANCE/ EXCAVATION/ FILLING

C30.1000
1.

SYSTEMS OUTLINE
C30.1110
Site clearance
a)

Extent: As shown on the Architect’s Design Drawings.

b)

Activities: As SANS 2001-BS1 table1.
i) Remove all trees and shrubs as directed, grub up main roots, mechanically
remove stumps, dispose of all wood.
ii) Burning on site of material from site clearing is not allowed.
iii) Backfill voids due to removal of stumps with selected fill well-watered in 150mm
layers top layer compacted to 90% mod AASHTO.

2.

iv) Protect all remaining trees.
C30.1112
Termite control treatment
a)

Extent of treatment:
i) Inside foundation walls.
ii) To trench bottoms.
iii) Under floor slabs and external unit paved areas.
iv) For a distance of 3000mm outside the building and under
paved areas.

b)
3.

external unit

Treat every 300mm of backfill before compaction.

c)
Method of treatment: Approved termiticide.
C30.1114
Root control
a)

Location: As shown on the Architect’s Design Drawings.

b)

Trench: Sever all roots.

c)

Root barrier: Geotextile fabric root barrier.
i) Manufacturer: Marshall Hinds (Pty) Ltd. Tel: + 27 11 627 7750, or acceptable
equivalent.
•

d)

Product: Plantex Rootbarrier, or acceptable equivalent.
Depth of barrier: 1200mm.
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F50 		

INSITU CONCRETE CONSTRUCTION

F50.1000

INSITU CONCRETE SYSTEM OUTLINES

4.

CONCRETE COLUMNS, BEAMS AND FRAMES
F50.1114
Insitu concrete column - Smooth + fair finish degree of accuracy I
a) Formwork:
i) Permanent formwork: Not required.
ii) Patterned formwork liners: Not required.
iii) Requirement: Formwork to be rigid and braced to prevent
“kicking”.
iv) Formwork accessories: Brick ties or brickwork starter strip as
Engineer.
b) Concrete:
i) To Engineer’s specification.
c) Reinforcement:
i) To Engineer’s specification.
d) Degree of accuracy I: SANS 2001-CC1.
e) Finish:
i) Exposed faces: Smooth + fair finish.
f) Cast-in items: As directed by the Engineer.

5.

g) Other requirements: None.
F50.1315
Insitu concrete ground bearing floor - Power floated
a) Sub-base: Blinded hardcore or excavated and stabilised earth face.
i) Degree of accuracy of sub-grade: +/- 15mm.
ii) Separation membrane: 250-micron Polyethylene DPM.
b) Formwork:
i) Sides: Braced formwork as directed by the Engineer.
c) Concrete:
i) To Engineer’s specification.
d) Reinforcement:
i) To Engineer’s specification.
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directed by

e) Slab depth: To Engineer’s details.
i) Slab thickened as foundations to masonry wall.
f) Degree of accuracy I: SANS 2001-CC1.
i) Level/ flatness of top surface: Degree of accuracy II or as specified by the
Structural Engineer.
g) Finishes:
i) Top surface: Power float finish.
h) Designed joints:
i) Control + Isolation joints to Engineer’s recommendations.
ii) Joint filler: To Engineer’s specification.
iii) Joint sealant: To Engineer’s specification.
6.

iv) Cast-in items: Conduits, Pipe sleeves.
F50.1513
Insitu concrete flat roof slab - Wood float finish
a) Support structure: Insitu concrete frame.
b) Formwork:
i) Requirement: Formwork to be rigid and braced to prevent “kicking”.
c) Concrete:
i) Type: To Engineer’s specification.
d) Reinforcement:
i) Type: To Engineer’s specification.
e) Slab depth: To Engineer’s specification.
f) Degree of accuracy II: SANS 2001-CC1.
g) Finish:
i) Top surface: Wood float finish.
ii) Soffit:
Smooth finish
iii) Concealed edges: Off shutter finish
•

iv) Exposed edges/ faces externally:
Smooth finish
h) Other requirements: Form drip recess at edges.
F50.1612
Insitu concrete wall - Smooth finish degree of accuracy II
•

7.
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a) Formwork: Resin faced plywood.
i)

Permanent formwork: Not required.

ii)

Patterned formwork liners: Not required.

iii) Requirement: Formwork to be rigid and braced to prevent

“kicking”.

b) Formwork layout drawing and tie positions: Submit for acceptance by the
Architect.
i)

Hold point: Obtain acceptance of drawings before proceeding.

c) Concrete:
i)

To Engineer’s specification.

d) Reinforcement:
i)

To Engineer’s specification.

e) Wall thickness: To Engineer’s details.
f) Degree of accuracy II: SANS 2001-CC1.
g) Finishes: Smooth finish.
h) Control Joints: As Structural Engineer’s recommendations.
8.

i) Cast-in items: As Structural Engineer’s details.
F50.1712
External concrete stair - Grano finish
a) Support structure: Insitu concrete frame and floor slabs.
b) Formwork: Resin faced plywood.
i) Permanent formwork: Not required.
ii) Patterned formwork liners: Not required.
iii) Requirement: Formwork to be rigid and braced to prevent “kicking”.
c) Concrete:
i) To Engineer’s specification.
d) Reinforcement:
i) To Engineer’s specification.
e) Waist/ landing slab depth: To Engineer’s details.
f) Degree of accuracy II: SANS 2001-CC1.
g) Concrete finishes:
i) Treads and risers: Tamped finish to receive grano finish.
ii) Soffit and strings: Smooth finish.
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h) Applied finish: As Architect’s Finishes Drawing/ Schedule.
9.

i) Guarding: Balustrade and handrail.
F50.1723
Internal concrete stair - Applied finish
a) Support structure: Insitu concrete frame and floor slabs.
b) Formwork:
i) Requirement: Formwork to be rigid and braced to prevent “kicking”.
c) Concrete:
i) To Engineer’s specification.
d) Reinforcement:
i) To Engineer’s specification.
e) Waist/ landing slab depth: To Engineer’s details.
f) Degree of accuracy II: SANS 2001-CC1.
g) Concrete finishes:
i) Treads and risers: Wood float finish.
ii) Soffit and strings: Smooth finish.
h) Applied finish: As Architect’s Finishes Drawing / Schedule.
i) Guarding:
i) Stainless steel balustrade.
ii) Stainless steel handrail.
j) Other requirements: Cast in conduits and uplighters.
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H10 		

BRICKWORK

H10.1000

BRICKWORK WALLING SYSTEMS

10.

H10.1125

WALL HEAD RESTRAINT SYSTEMS

Clay fair faced brick wall

a) Bricks: Face brick extra FBX.
i) Manufacturer: Corobrik, or acceptable equivalent.
ii) Product: Submit proposal, to the acceptance of the Architect.
b) Thickness: As Architect’s Design Drawing.
c) Finish: Fair faced brick.
d) Bond/ coursing: To be determined on site, as per approved sample wall.
e) Joints:
i) Flush joint.
f) Mortar mix: Class 2.
g) Accessories:
i) DPC Brickgrip.
ii) Brickforce reinforcement.
iii) Lintols.
h) Other requirements:
i) 15mm horizontal soft joint to non-loadbearing walls below concrete slabs.
ii) Brickwork stiffeners located as per Structural Engineers requirements.
iii) Sliding joint to loadbearing walls below concrete slabs.
iv) Control joints at maximum 12m centres.
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H41 		
H41.1000
11.

PRE-CAST SILLS/ COPINGS/ FEATURES
PRECAST SYSTEM OUTLINES
TILE/ BRICK MASONRY SILLS
H41.1870
Precast concrete coping
a) Coping: Precast concrete.
i) Size and profile: As Architect’s Design Drawing.
ii) DPC: Brickgrip or acceptable equivalent.
b) Manufacturer: Watson Concrete, or acceptable equivalent.
i) Product: As Architect’s Design Drawings.
ii) Finish: Smooth.
iii) Colour: Natural grey.
c) Joints: Flush.
i) Mortar mix: 1:¼:3 cement:lime:sand.
d) Other requirements:
i) Movement joints at 3m centres to extend down to coping DPC.
ii) Coping to slope to inside face of wall.
iii) Projection: 45mm to both sides of wall.
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J40 		
J40.1000
12.

DAMP-PROOFING
DAMP-PROOFING SYSTEM OUTLINES
TORCH-ON BUILT-UP MEMBRANE WATERPROOFING SYSTEMS
J40.1110 		
Loose laid flexible sheet oversite damp-proofing membrane
a) Substrate: Blinded hardcore.
b) Material: Polyethylene Damp-proof Membrane.
i) Standard: SANS 952 Type C.
ii) Manufacturer: Contractors choice, submit proposal.
iii) Product: Submit proposal, to the acceptance of the Architect.
iv) Thickness: 250 microns
v) Number of layers: 1.
vi) Surface finish plain.
c) Manufacturer: Contractors choice, submit proposal.
i) Product: Submit proposal, to the acceptance of the Architect.
d) Laps: 150mm.

13.

e) Lap Bonding: pressure sensitive tape as per manufacturer’s
recommendations.
J42.1640
Horticultural waterproofing system
a) Roof user load category: P4.
P4 Roof gardens, inverted roofs, green roofs.
b) Substrate: Insitu concrete roof slab.
•

c) Preparation:
i) Cement: Sand screed laid to falls.
ii) Primer: Bitumen Primer to concrete and screeded surfaces.
iii) Side laps for tanking: Minimum of 100mm.
iv) End laps: 100mm and fully bonded by means of ‘torch-on’ fusion.
d) Waterproof covering: A double layer combination fully bonded by means of torch
fusion.
i) Minimum number of layers: 2.
ii) Sacrificial membrane layer: Not required.
iii) APP modified bitumen matrix which has been combined with a composite core
of polyester and glass fibre.
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iv) Manufacturer: Contractors choice, submit proposal.
e) Parapets: Both membrane layers to be dressed up and over parapets.
i) Counterflashing: Tal Superflex to overlap top layer.
ii) Manufacturer: Contractors choice, submit proposal.
f) Services plinths: Both membrane layers to be dressed up and over
plinths.
i) 3mm Galvanised metal capping to plinth.
g) Filter layer: Bidim PT 115 or acceptable equivalent geotextile.
h) Surface protection:
i) Trafficable and areas of mechanical plant: Precast concrete paving slabs on
levelling pads.
ii) Vertical surfaces: Two coats solar reflective paint.
i) Accessories: Gravel guards to outlets.
j) Outlets:
i) Waterproofing: fully dressed watertight seal into drainage outlets.
ii) Easily accessible.
iii) Level of flange kept below the screed level.
k) Flood Test:
i) A certificate is to be obtained from the professional team.
l) Landscape: Use plants with non-invasive root systems.
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K34

PLASTICS/ POLYCARBONATE SHEET CLADDING / COVERING

K34.1000
14.

SYSTEMS OUTLINE
K34.1001
Polycarbonate multiwall infill panel system
a) Supporting structure: Insitu concrete floor slabs.
b) Internal framing member:
i) Material: Extruded aluminium.
ii) Size: 39mm x 54mmx 6000mm.
iii) Finish: Naturally Anodized.
iv) Panel joining: Aluminium C-Joiner.
c) Infill panel system:
i) Type: Polycarbonate flat multiwall infill panel system.
ii) Panel Size:
Nominally 1000mm x 3100mm.
iii) Thickness: 20mm.
iv) Configuration: As indicated on the Architect’s Design Drawings.
v) Colour: Grey.
d) Performance:
i) Exposure category: Exterior.
Solar Heat Gain Coefficient: 0.28.
• Thermal Insulation: 1.50 U-Value.
• .UV protection on both sides.
ii) Acoustic performance:
•

Sound reduction: Minimum DnTw 24dB.
iii) Tensile strength at yield: 62 MPa.
•

e) External cover cap:
i) Material: Aluminium.
ii) Finish: Mill-finish aluminium plate.
iii) Fixing: Screws into the joiner end face.
f) Fasters: Stainless steel T-Fastener.
g) Waterproofing: Aluminium U-Profile Sealing Strips
i) Finish: Anodized aluminium.
ii) Size: 3100mm.
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M30

SUSPENDED CEILINGS

M30.1000

SUSPENDED CEILING SYSTEMS

15.

M30.1322

DEMOUNTABLE SUSPENDED CEILINGS

Suspended ceiling acoustic panel system

a) Structural soffit: In situ concrete.
b) Floor to ceiling height: As indicated on the Architect’s Design Drawings.
i) Nominal zone depth: As indicated on the Architect’s Design Drawings.
c) Suspension system:
i) Module size: 600 x 1200mm.
ii) Intermediate grid: Not required.
iii) Main grid: 24mm main tees at 1200mm centres and cross tees at 600mm
centres.
Form: Interlocking.
• Exposure: Exposed.
iv) Manufacturer: Contractors choice, submit proposal.
•

v) Product: S3 24mm wide exposed tee suspension system.
vi) Finish/ colour: Polyester Powder coated RAL 9010, 20% gloss.
d) Hangers: 25 x 25mm galvanised angles or double hook rod and spring pressure
plate.
i) Hanger fixing: 2no. TEK screws, 2no. steel pop rivets or hook rod to main tees,
top fix.
Fischer FNA nail anchor with eye or acceptable equivalent.
e) Ceiling panel: Slotted wooden acoustic panel.
•

i) Material: Middle Density Fibre Board.
ii) Thickness: 19mm.
iii) Colour: Natural maple wood veneer.
iv) Surface Finish: Clear lacquer, 25% sheen.
v) Density: 750 kg/m³.
f) Acoustic material:
i) 50mm Black acoustic fleece glued to the back.
ii) Insulation: 25mm Fibre Glass.
iii) Absorption Coefficient: standard ISO 354.
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iv) Manufacturer: Contractors choice, submit proposal.
g) Acoustic barriers in the ceiling void:
i) Location: As Architect’s Design Drawings.
h) Edge trim: Naturally anodized aluminium perimeter shadow line, as Architect’s
Design Drawings.
i) Other requirements:
i) Clip panels to suspension to prevent movement.
ii) Movement joints as recommended by acoustic panel manufacturer.
j) Penetrations:
i) Location: As Architect’s Design Drawings.
ii) Form penetrations in the factory, to receive:
Downlighters and PA speakers to be located centrally of 600 x 1200mm
module.
• Allow for additional supports necessary at the location of penetrations to
receive such fittings.
• All cutting and drilling of ceilings panels and associated members, including
apertures for services, to take place before the application of painted finishes.
• Site cutting or drilling is not permitted.
k) Integrated services fittings provide:
•

i) Hangers and housings for linear luminaires.
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N12

RESIN FLOORING

N12.1000
16.

RESIN FLOORING SYSTEMS
N12.1230
Screeded resin flooring
a) Location: As Architect’s Design Drawings.
b) Substrate:
i) New cementitious wood floated screed.
ii) Adequately resist specified trafficking, loads and conditions.
iii) Concrete or screed substrate should be a minimum of 25N/mm2.
c) Minimum compressive strength: At least 40mPa.
d) Preparation:
i) Blow holes, cavities, cracks, etc: Fill with repair product recommended by resin
flooring manufacturer.
ii) All mobile joints must pass through the screed and must be sealed tight.
iii) Anchor grooves must be cut on both sides of such joints. Welded joints and
cracks in the concrete may be coated.
iv) Cleanliness: Free from laitance, dust and other contamination.
e) Surface texture:
i) The surface profile and levels should be appropriate for the system to be
applied.
f) Waterproofing:
i) The substrate should be dry to 75% RH as per BS 8204 and free from rising
damp and ground water pressure.
ii) If no damp proof membrane is present Hydraseal DPM can be incorporated
directly beneath the Peran STB system.
g) Flatness/ Surface regularity:
i) Sudden irregularities: Not permitted.
ii) Classification of surface regularity: SANS 10109-2, Class 1.
h) Resin flooring system:
i) Manufacturer: Flowcrete SA (Pty) Ltd. Tel: +27 11 394 1980
Fax: +27 11 394 3003.
•

Product: resin floor topping made up of colour stable quartz granules
encapsulated in a clear resin binder.
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ii) Primer and detailing of features: Compact (3mm power floated finish)
Primer: Flowprime
• Scatter: B & E
• Slurry: Peran STB Slurry
• Topping: Coloured Quartz
iii) Colour: As Architect’s Finishing Schedule/ Drawings.
•

iv) Surface finish/ treatment: Gloss.
i) Application: To achieve the following typical properties.
Density: 1970 kg/m3.
• Primer Flowprime 0.3 kg/m2 (Depends on porosity of substrate).
• Screed compound at 5 mm.
• Topcoat 1ST coat Flowseal 0.3 kg/ m2.
• Topcoat 2nd coat Flowseal 0.3 kg/ m2.
• Topcoat Super Satin 0.1 kg/ m2.
• Compressive strength: 48 - 53MPa, comply with EN 13892-2.
• Tensile strength: 10 MPa, comply with BS 6319 Part 7.
• Compressive modulus: 3250 - 4000 MPa, comply with BS 6319 Part 6.
• Impact Resistance: comply with standard ISO6272.
• Fire Testing. Class G Certificate No. 1721/75 SITAC Comply with EN 13501
Part 1.
• Slip Resistance: Method described in BS 7976-2 (typical values for 4-S rubber
slider) Dry 59 Wet 35 (40 if size 5 Quartz)
• Abrasion Resistance: BS 8204: Part 2:2002 Class AR2- medium duty
industrial and commercial.
• Thermal Resistance: Tolerant of sustained temperatures of 50oC
• Water Permeability: Nil – Karsten test.(impermeable)
• Chemical Resistance: Good resistance to tea, coffee, cola, fruit juice, soaps &
bleach
• Flexural Strength: 15 MPa, comply with EN 13892-2 (BS 6319).
• Bond Strength to concrete: Greater than cohesive of 25 MPa concrete
>1.5mPa. Comply with EN 13892-8.
i) Application condition: 15-25oC.
•

ii) Coverage: 6mm 12-14kg/m2.
iii) Curing time: Full chemical cure is 12 days.
iv) Upon completion gain a manufacturer’s guarantee.
j) Warrant the resin flooring for a minimum period of 10 years.
i) Cover the works by a single source warranty, supported by component
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guarantees from manufacturers, for all materials and workmanship.
ii) The warranty to cover the entire flooring assembly and be obtained for the full
warranty period with an internationally recognized insurance company backing.
iii) Base the warranty to on a single whole term premium paid at the inception of
the policy with no requirement for periodic renewal premiums.
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P10		

STRUCTURAL STEEL MEMBERS

P10.1000

PRODUCTS, SYSTEMS AND MATERIALS

17.

STRUCTURAL STEEL BEAM
P10.1530
Mild steel I beam
a) Supporting structure: Concrete column.
b) Mild steel I beam:
i) Size, profile and configuration: As per Architect’s Design Drawings and
Structural Engineer.
ii) Standard: EN 845-2.
Material: Pre-galvanised mild steel grade Z275 to EN10025-2.
• Minimum yield stress: As per Structural Engineer.
• Cut edges: Treated with a corrosion resistant paint.
iii) Finish:
•

•
•
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Primed for site painting.
Where fire proofing is required: Intumescent paint to Fire consultant’s
acceptance.

Q20 		

METAL WINDOWS/ LOUVRES/ SCREENS/ ROOFLIGHTS

Q20.1000

SYSTEMS OUTLINE

18.

Q20.1115

EXTERNAL METAL SCREEN WALL

External wall mounted steel screen wall with rod infill barrier

a) Substrate: Concrete parapet wall.
b) Location: As per Architect’s Design Drawings.
c) Layout and configuration: As per Architect’s Design Drawings.
d) Screen wall: Continuous screen wall.
i) Material: 1.4401(316) stainless steel.
ii) Size: 60.33mm Ø tube open ends of screen to be capped.
iii) Finish as delivered: Brushed satin finish – 180 grit.
iv) Fixing: Self Drilling Screws M5.5 x 20mm to fixing plate on 12mm Ø galvanized
mild steel pin on top of steel uprights.
f) Uprights:
i) Material: Galvanised mild steel.
ii) Size: 60 x 60mm Square hollow section, top end capped with plate welded to 12mm Ø
mild steel pin and fixing plate to receive screen wall.
iii) Floor level cover cap: 70 x 70 x 1.2mm pressed mild steel set in silicone.
iv) Finish as delivered: Brushed satin finish – 180 grit.
v) Fixing: Chemical anchors into concrete wall.
g) Infill:
i) Material: 20mm Ø mild steel horizontal rods at 220mm vertical centres fixed to uprights.
ii) Finish as delivered: Brushed satin finish – 180 grit.
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S20 		

TILING ACCESSORIES AND SUNDRY ITEMS

S20.1000

PRODUCTS AND MATERIALS

19.

S20.1110

STRAIGHT EDGE TRIMS

Floor tile straight edge trim

a) Material: Aluminium.
b) Manufacturer: Kirk Marketing (Pty) Ltd. Tel: +27 (0)11 444 1441
i) Product reference: Aluminium straight edge trim (ASE), or acceptable equivalent.
ii) Depth: To suit depth of tile.
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Conclusion
According to research the centre for the study of sustainable technologies is an intervention which
models the sustainability within a building, is an excellent way to educate the community about sustainability. Educating is the most active way to create more consciousness about sustainability. By
teaching individuals, it will create more people who can research, uplift and improve in the line of
sustainable technologies in the future.
To produce more provocative experiments that step outside the boundary restrictions of real-world economics and current trends in higher education pure design research should have a licence to actively
seek to expand the duty of design studies in analysing the transition concerning sustainability.
The idea that a community can actively start changing a city and create a better future for themselves
instead of waiting for someone else to take the first steps or for government to step in, in which case
means the situation has already reached dire stages.
A challenging aspect of the design was creating an effective and easy way to teach and create awareness of sustainable outcomes and formulating a design solution which would effectively communicate,
experiment and improve existing technologies and environments.
Sustainability is a societal journey, which is created by gaining new awareness and perceptions, by
generating new solutions, activating new behavioural patterns and cultural change. People need to be
catalysts for change and empower themselves by being the change they want to see regarding sustainability.
Finding more eco-friendly energy solutions are not the future of our communities, but a question of
social sustainability as a whole and identifying principles for healthy communities
In essence, this thesis has given me the chance to study a field in which I have a personal interest
in, and the research conducted, and insights uncovered through the process of the thesis are far from
final as there is still much to be discovered and explored regarding the topic of experimental architecture in the field of sustainability.
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