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The cannabis industry is developing rapidly worldwide, and in the context of recent legal developments South Africa 
is on the brink of exploiting it as a new local industry on a large scale. With the biggest potential for the industry 
lying in the Western and Eastern Cape provinces, the greatest social impact will likely be in the latter due to its 

underdeveloped nature and current lack of large-scale agricultural operations. This, in conjunction with the ongoing 
construction of a major new road, puts the local population at risk of economic neo-colonialism.

This project is an interrogation of the implications that the cannabis industry represents, not only to the South 
African built environment but also the rural communities of the Eastern Cape. It proposes a spatial solution rooted 

in the mediation between disparate informants and stakeholders, and ultimately to equip local communities with the 
infrastructure necessary to compete in and establish resilience through this new market.
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Chapter 1 | Observing & Framing

This chapter serves as an 
introduction to the project, its 
formulation, and intentions

Figure II: Sunset over Mpondoland (Author)
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1.1 Introductions

1.1.1 The project: Departure & overview

This project was originally inspired in 2019 by an episode 
of Channel 4's Grand Designs (Episode 3 in the subseries 
'The Street'). In this episode, a couple constructs a timber 
frame house with Hempcrete infill walls. The result was 
a naturally insulated, lightweight, quick, and affordable 
home which absorbs CO2 as it ages.

"Incredible, what a fabulous idea!" I remember saying to 
my mother after dinner.

"Well, why don't you do that, here?" she replied.

It turned out that hemp construction is practically non-
existent in South Africa, but that there is a major liberal-
isation currently underway which will open the proverbial 
floodgates for cannabis production and its sub-industries. 
In other words, hemp construction isn't here yet.

The greatest potential for a cannabis industry is in the 
Eastern Cape. The province can benefit hugely from the 
opportunities presented by the introduction of such an in-
dustry, but it also presents various idiosyncratic nuances.

This project is thus an exploration of the intersection 
between the rural communities of the Eastern Cape and 
this brand new industry. It is intended to propose a spatial 
solution to the challenges that are uncovered, through 
the design of a community-based cannabis processing 
facility.

1.1.2 The title: Growth Interface

Growth refers to an increase in number, amount, or value. 
It occurs from one state to another - from a seed, embryo, 
or otherwise instigative state, to a mature, established 
and substantive one.

Interface implies an interaction between two or more ele-
ments, subjects, or concepts. It exists in a dichotomous 
arrangement, where one participant stands in some con-
tract to the other, and interaction results in a net change 
on the part of at least one of the subjects.

This title provides many of the guiding principles behind 
the formulation and final execution of the project. It is 
applied at various scales - from a loose representation 
of the rural and societal impact of the intervention, to 
the conceptual ordering of spaces and elements in the 
project, and even to articulation of technical details re-
garding the construction of the final product.

It stimulates the growth of not only hemp, but community. 
It grows from its location, in order to form an interface 
with its surroundings. It serves as an interface between 
local communities and the outside world, in order to grow 
a healthy and beneficial relationship between them.

1.1.3 The designer: Normative Position

Robert Venturi provides possibly the most succinct de-
parture point for the articulation of my own views:

"I am for richness of meaning, rather than clarity of 
meaning. (...) I prefer "both-and" to "either-or", black and 
white, or sometimes gray, to black or white." (Venturi, 
1966: p.16)

In the light of a complex, "both-and" world-view, I have 
articulated my normative position in musical form. This 
work was released publicly as a full-length musical album, 
under the name Fred Nagel - Normative. Seven architec-
tural principles are identified and then reinterpreted and 
represented in musical form, in order to discuss the 
nuances and complexities of these principles, as well as 
the intersections between architecture and other spheres 
of expression. These intersections are articulated in brief 
passages of narration, as follows.

Context

We really are a strange lot, aren't we? Writers, designers, 
engineers, architects, musicians - the so-called "crea-
tives". Through our love of cutting the world into tiny bits 
and labelling each little piece, we have created an endless 
range of niche activities for us to define ourselves by. 
But could it be that our labels are too thin? Aren't these 
supposedly specialised disciplines all based on the same 
universal principles of good design? And if so, can we not 
take, for example, architectural principles and interpret 
them musically, or vice versa?

Dichotomy

Our obsession with sorting the world into little labelled 
boxes leaves us with fundamental limitations, as the 
world does not work in absolutes. Black and white do 
not exist but rather infinite shades of grey. And as such, 

nothing is ever as simple and clear-cut as it might initially 
seem.

Structure

Our pattern-loving minds yearn for the satisfaction of pre-
dictability. Patterns help us feel secure, as if to be part of 
a rational world which we can control. But mysteriously, 
we keep filling the gaps with as many new patterns as we 
possibly can. As a result we've shaped an environment 
that is so complicated that we struggle to fit in.

Legibility

Our troubles with rationalising the world is peculiarly 
paralleled by our desire to express feeling. Whether it 
be through literature, music, architecture or any other 
medium, there is always great reward in expressing your-
self efficiently.

Seriously

Business, order and rationality should always be diluted 
with light-heartedness, Easter eggs and silliness. Take 
breathers and relax from time to time, all will be well. 
Everything is a bit of a joke anyway.

Harmony

Harmony can be used to describe relationships between 
just about anything - forms, colours, notes, lives. It is sub-
jective yet universal; mathematical and irrational; tangible 
and abstract. By nature it is contradictory - a shadow of 
the divine.

Substance

Perhaps one of the most important aspects of our journey 
is our ability to interpret. We extract meaning from obser-
vation and form substance from the immaterial. But with 
merely a secular frame of reference, meaning becomes 

self-referential and incestuous. To demonstrate this, we 
will have to break the fourth wall.

Although the music may not be everyone's cup of tea, and 
while it isn't crucial to the understanding of this project, 
the principles are perhaps best experienced through at-
tentive listening of the full album with the lyrics on hand.

The lyrics are available at: https://genius.com/albums/
Fred-nagel/Normative

The album is available on all major music streaming plat-
forms, under the name 'Fred Nagel - Normative', or at: 
https://youtube.com/playlist?list=OLAK5uy_nzXdfNij4Tb-
pwRqfjuYbjhzZg0Z_pUBVE.

Figure 1.1: A collection of screen captures from Channel 
4's Grand Designs: The Street, episode 3 (available at 
https://youtu.be/HKvs6Nf5n78)

Figure 1.2: Cover artwork for Fred Nagel - Normative
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1.2 Cannabis in overview
Cannabis is a family of flowering plants originating in central Asia. It is dioecious, meaning that it has 
distinct male and female plants which fertilize each other during flowering. Male plants produce small 
pollen-yielding buds, while female flowers are much more substantive, producing seeds if fertilized by 
male pollen (Duvall, 2015: p.-16). It can be grown in poor soil, and is resistant to draught, frost, and pests, 
meaning it is relatively easy to grow on a commercial scale (ARC, 2014).

1.2.1 History

Cannabis is one of the oldest crops to be cultivated by mankind, with evidence of formal cultivation 
tracing back as far as 12,000 years. Its wide range of uses were harnessed by various cultures from 
across the world - from hemp clothing worn by the Yangshao in China from 5000-3000BC, Indian scribes 
writing on hemp paper around 1000BC, or ancient Egyptians using it to "relieve sorrow and bad humor" 
(Hilliard, 2018). The crop subsequently spread to every habitable landmass on earth up to around 60 
degrees latitude (Duvall, 2015: p.7).

During the 19th and 20th centuries, cannabis has been widely outlawed and re-framed as a danger to 
society through mostly inaccurate data and propaganda. It was subsequently one of the subjects of the 
USA's "War on drugs", and as a result have been shrouded in a veil of taboo and legislative prohibition 
(Lewis, 2020: p.5).

However, a rapidly growing body of research supports a global liberalization concerning the plant. This, in 
combination with the ease of cultivation and its wide market potential makes cannabis one of the fastest 
growing and most exciting emerging markets in the world (Magwood, 2016: p.5).

1.2.2 Hemp vs. Marijuana

There are two primary varieties of cannabis, namely 
Cannabis sativa and Cannabis indica. A third species, 
C. ruderalis has been identified, although it is debated 
whether it constitutes a distinct species or simply a strain 
of indica (Duvall, 2015: p.22). It also does not offer any 
particular benefit over the other two primary species, and 
will thus be disregarded for the purpose of this project.

C. indica is the more famous variety, bluntly but effective-
ly described as "drug cannabis" by Duvall (2015: p.23). It 
grows into a short, dense shrub with wide leaflets. It pro-
duces Tetrahydrocannabinol (THC), which is the primary 
psychoactive component, as well as high concentrations 
of other compounds used in pharmaceutical applications.

C. sativa differs in that it grows tall and straight to a height 
of 5m or more, and it contains very little THC (+-0.3% 
compared to modern strains of indica which can reach 
30%). Any plant with a THC content lower than 0.3% can 
be classified as "industrial hemp" (Lewis, 2020: p.9).

Duvall (2015: p.16-18) points out that the naming conven-
tions can differ substantially and inconsistently depend-
ing on the context it is being discussed in, and that strains 
of both species have been developed to produce specific 
characteristics which further muddy the often subjec-
tive criteria for identification. Thus, for the purpose of 
clarity over taxonomic accuracy, any plant (regardless of 
species) grown for the purpose of fibre and seed produc-
tion will be referred to as hemp, and any plant (regardless 
of species) grown for psychoactive or medicinal use will 
be referred to as marijuana.

Figure 1.3: Cannabis sativa, from Edward Hamilton, Flora 
Homeopathica (1852)

Figure 1.4: The spread of cannabis over time (Live 
Science, 2014)

Figure 1.5: Hemp field in Côtes-d’Armor, Brittany, France 
(Michel Barbetorte, Wikipedia Commons)

Figure 1.6: Marijuana field found by police in Chicago 
(CBS News, 2012)
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1.3 Locating the issue

1.3.1 Cannabis in South Africa

The cultivation and trade of cannabis products are strictly regulated in South Africa. This stems from outdated legal structures, which are often the residue of policies designed 
with intentions of racial oppression (Lewis, 2020: p.5).

This legal residue, as well as the plant’s image as a cultural taboo, is rapidly reversing. The private use of marijuana has recently been legalized (IOL, 2018), and at the time of writing, 
government is poised to begin awarding large-scale hemp cultivation rights to farmers (Sunday Times, 2021).

Apart from the private sector, government has also expressed its own interest. With a taxable industry projected to be worth over R27 billion by 2023 (Business Insider, 2019), various 
government initiatives are being tabled. These include the proposal of a cannabis school to be constructed in the Eastern Cape, with health MEC for the province Nomakhosazana 
Meth going as far as to say that Lusikisiki, a town in the Mpondoland region of the province, must become the “world’s capital town of cannabis” (Luckhoff, 2020).

1.2.3 Uses

The plant's uses straddle various industries, including 
paper, textile, construction, food, cosmetics, fuel, agricul-
ture, pharmaceutics, and more (Hempalta, 2020).

The stem of the plant contains highly valuable bast fibre, 
which is wrapped around a woody core, or 'hurd'. The sep-
aration of the fibre from this core is called 'retting' (see 
chapter 2.4). From these, the most substantial useful 
products are produced, accounting for the largest physi-
cal output of product. Female plants' flowers are the most 
valuable part by mass, due to their medicinal and phar-
maceutical uses, and the fact that they contain the seeds. 

Durban

Bloemfontein

Johannesburg

Newcastle

East London

Mpondoland

Mosselbay
Cape Town Gqeberha

Ciskei

Transkei

Pretoria

Figure 1.9: The Transkei and Ciskei as part of the Eastern Cape province, 
located in South Africa

Figure 1.8: Cross section through a hemp stalk
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Figure 1.7: The various uses of cannabis (Hempalta, 2020)

Figure 1.10: Share of households living in poverty (Alexander, 2019)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



8 | Page Page | 9

EmaMpondweni, or Mpondoland (Mda, 2019: p.18). 
For simplicity, KwaXhosa, Mpondoland, as well as The 
Transkei will be taken to refer to the wider study area.

1.3.4 The N2 Wild Coast Road

The region is notoriously rugged, with strong rivers 
carving deep gorges into the landscape. This, along with 
the general lack of infrastructure, led to the tourism indus-
try dubbing the region the "Wild Coast" (Baxter, 2007).

Due to the high costs of building bridges, tunnels, and 
cutaways for roads or railways, the transport network 
was forced to 'obey' the landscape. This is most evident 
in the N2 national road which follows the coastline from 
Durban down to the town of Port Edward where it sudden-
ly swerves inland, where it meanders inefficiently to avoid 
gorges, hills, and rivers.

However, the N2 road is currently being rerouted to follow 
the coastline more closely, as it does for most of its extant 
length. This is spearheaded by the construction of two 
'mega-bridges' spanning the Mtentu and Msikaba river 
gorges, rerouting the N2 through the most isolated parts 
of Mpondoland (BusinessTech, 2020), shown in Figure 2.

This will not only be the first modern transport infrastruc-
ture in the district, but will provide a direct link to the port 
cities of Durban and East London. Responses to the road 
has been varied, ranging from a "Cease and desist" letter 
compiled by the Amadiba Crisis Committee (2017), to 
similarly vocal support for the long-overdue development 
and local opportunities it stands to provide (Dube, 2021; 
Mduna, 2021).

At the time of writing, construction of the two bridges are 
underway. This road represents the imminent and inevita-
ble  arrival of modernity in the Transkei.

1.3.2 Why the Eastern Cape?

This province is of particular importance for 3 reasons:

1. According to the Agricultural Research Council of South 
Africa, cannabis grows best in temperate climates with 
14-16 hours of sunlight in summer, and 500-700mm of 
rainfall per annum. This means that the southernmost 
Cape provinces are best suited to hemp cultivation, with 
the Eastern Cape generally showing more promise due to 
its summer-skewed rainfall (ARC, 2014).

2. As a result of the province’s history, the Eastern Cape 
presents a particular socio-economic climate which 
stands to benefit most from the opportunities presented 
by hemp farming. This partly stems from the fact that the 
province, in particular the vast rural areas, are the least 
developed regions in the entire country (Alexander, 2019).

3. Arguably the logical result of having an economically 
strained population in a region ideal for growing cannabis, 
there is already an extensive culture of cannabis cultiva-
tion in the province. The region known as Mpondoland 
(the northernmost portion of the Eastern Cape, shown in 
Figure 1) is the biggest contributor to South Africa's infor-
mal cannabis production (Lewis, 2020: p.6).

With a focus on the economic development potential, the 
study area is limited to the rural parts of the Eastern Cape 
rather than the relatively developed metropolitan areas.

1.3.3 Mpondoland/The Transkei

The name 'Transkei' refers to the region "beyond the 
Kei river", naturally from an 18th century Cape colo-
nist's perspective. Although this name is outdated, it 
is still widely used. From a local perspective, the region 
is called KwaXhosa, which is divided into the territories 
of AmaXesibeni, EbaThenjini, EmaMpondomiseni, and 

Port
Edward

Mngungundlovu

Mkambati
Nature reserve

Lusikisiki

R61

Mtentu
Bridge

Msikaba
Bridge

R61

N2

N2

R394 Bizana

Flagstaff

Figure 1.11: Mpondoland, showing the isolated communities between the river gorges, and the proposed N2 Wild Coast road

Figure 1.12: Artist's impression of the Mtentu (top) and 
Msikaba bridges (BusinessTech, 2020)
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This chapter provides the 
theoretical backdrop necessary for 

setting the project into motion

Chapter 2 | Unpacking and Initiating
Figure 1.13: The Msikaba bridge currently under construction, as seen in May 2021 (Author)
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2.2 Problem statement
The development of The Eastern Cape's cannabis industry 
outlines a series of issues, which can be framed at differ-
ent scales as parts of a brief for an architectural design.

2.2.1 General

One must consider cannabis farming as a new frontier in 
South Africa which brings opportunities in the built envi-
ronment, not only in its potential use as a building ma-
terial, but in the infrastructure and impact of such infra-
structure on specific populations and landscapes. These 
implications must be investigated, developed, and imple-
mented responsibly.

2.2.2 Urban

The impact of the cannabis industry will be greatest in the 
rural Eastern Cape. These people, living in the poorest and 
least developed region of the country, faced with the con-
struction of a new highway through its rural heart backed 
by fierce governmental interest, is in a vulnerable posi-
tion that could see them enter yet another era of mass 
exploitation. The problem is thus characterized by a lack 
of urban resilience, and such resilience thus becomes an 
objective.

2.2.3 Architectural

On an architectural scale, the project concerns the place-
ment of a typically brash and industrial programme in a 
naturally pristine and culturally traditional landscape. This 
new industrial architecture must be developed so as to 
compliment and integrate with its context - to involve its 
surroundings rather than to subjugate it.

2.1 Theoretical context

2.1.1 Troubles with contextual 
responses

A natural departure point would be for the designer 
to define and pursue an "African architecture", but as 
Marschall (2001: p.139) highlights, such a pursuit can 
easily fall into pitfalls of superficiality, or even uninten-
tional colonial glorification. Noble (2011: p.3) mentions 
a "regionalist, contextual" approach, but warns: "These 
approaches are limited since a contextual study of the 
postapartheid city often fails to acknowledge that ‘urban 
context’ was produced by the dominance of colonial and 
apartheid practices, and therefore risk repeating what 
should be questioned."

In the case of the rural Eastern Cape, it would be easy to 
exclaim that this is a culturally traditional context beyond 
the reaches of the "postapartheid city". Contrarily, the 
socio-economic situation and spatial isolation are direct 
results of apartheid, and can thus be considered part of 
the status quo to be questioned, as Noble suggests.

Fisher et al (2017: ch.3) remarks the importance of archi-
tectural identity having "some grounding in, some conti-
nuity with, the past". This is reflected in traditional Xhosa 

dwellings, where the vernacular language not only encap-
sulates social structures, but celebrates and perpetuates 
its historical origins (OpenHeritage, 2016). These strictly 
traditional forms have nonetheless adapted over time 
(Steyn, 2018: p. 59), consistent with Fisher's notions that 
culture is fluid and organic (2015: ch.4).

It is clear that this vernacular heritage, as an embodi-
ment of culture, must be perpetuated in new design. The 
mechanisms for doing so in a contemporary context thus 
needs to be defined.

2.1.2 Neocolonialism

Neocolonialism is defined as a relationship wherein de-
veloped countries or corporations control and dominate 
less-developed subjects through economic operations, 
rather than direct rule (Halperin, 2020). This echoes the 
concept of forced dependency described by Nabeel 
Hamdi, wherein a developing nation accepts support from 
a more powerful entity, which only establishes a long-term 
dependency as well as an economic and political foothold 
for the helper (Hamdi, 2010: p. 179-184).

Africa's agricultural sector is rife with neocolonial ex-
ploitation, described as a "second scramble for Africa" 
(Yanaizu, 2019). Chris Duvall writes on cannabis agricul-
ture in Africa:

"It has been cheered as a new avenue for development, 
but empirical evidence on cannabis history illuminates 
that cannabis-centered ‘development’ has instead only 
extended a pathway of economic dependence into a new 
sector." (Duvall, 2019: p. 3)

2.1.3 Decentralization, localization

The concept of decentralization is defined as the disper-
sion or distribution of functions and powers (Merriam-
Webster, n.d.). This stands in contrast to the imperial and 
invasive rule which Mpondoland has been subjected to, 
as well as the neocolonial threat that it currently faces.

It is in this light that agricultural production is ommitted 
from this project. It relies instead on local farmers to 
supply the raw material, while only providing the infra-
structure required for processing and export. This keeps 
the production potential in the hands of the community, 
while introducing a foothold into the new industry.

A localized operation can cultivate ownership, while offer-
ing logistical and administrative benefits. The implication 
is that this would be only one module in what could be an 
entire network of similar localized operations.

Figure 2.1: Photo collage of the built environment in Mpondoland (Author)

Figure 2.2: Cannabis being harvested by a resident of the Mkumbi village (Clark, 2019)
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2.4 Programme

2.4.1 Primary

As per chapter 1.2, cannabis is generally divided into mar-
ijuana (medicinal, psychoactive), and hemp (industrial, 
fibre). The existing Mpondoland growers mostly produce 
marijuana, while greater developmental interest lies with 
hemp. It is assumed that, while some local farmers may 
shift to growing hemp rather than marijuana, both will 
remain relevant. Due to large overlaps in the industrial 
processes, both varieties will be accommodated in the 
design.

Cannabis processing constitutes 5 primary processes 
(Seidl, 2020):

• Cleaning (separate flowers and stalks);

• Pressing (extract oils);

• Retting (soaking and drying);

• Decortication (separate fibre and hurd/core);

• Scutching (fibre purification & spinning).

Some spatial considerations are identified, including the 
production of dust and noise, and the importance of envi-
ronmental control in delivering high quality products.

These processes are usually mechanized, but manual 
processes are still viable - specifically cleaning and de-
cortication. These will thus be accommodated in a social 
spatial arrangement, alongside the mechanized.

2.3 Research roadmap
The questions raised by this project reflect inquiry into 
diverse subjects and would thus require various research 
stages. As displayed in Figure 3, the research framework 
consists of various linear threads which influence each 
other and inform subsequent steps. The goal is to arrive 
at a design stage where decisions are made based on a 
combination of a wide understanding of existing condi-
tions, speculated future conditions, and a framework of 
relevant existing theory.

The project is placed in a particular site due to the factors 
discussed in Chapter 1.3, which forms a departure point.

The physical landscape presents opportunities for quan-
titative secondary research. Aspects such as its history, 
geography, climate, and legislation are typically easily 
quantifiable, and well documented. The social landscape 
encompasses more qualitative aspects, such as tradition-
al land use, public gathering, and market structures, which 
are typically poorly documented. These aspects are thus 
the subjects of a primary field research effort in the form 
of interviews and on-site documentation.

These processes inform programme, which in turn neces-
sitates another layer of quantitative secondary research 
into the spatial, technical, and environmental require-
ments of the proposed programmes. A portion of these 
requirements are used as criteria to refine the specific site 
selection.

A collection of spatial theory and precedents are derived, 
which serves as guidance in the resolution of particular 
social dilemmas, technological articulation, and spatial 
design intentions. These secondary sources, in conjunc-
tion with the central design concept and the previous re-
search steps, are used as informants in composing a final 
design solution.
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Traditional land use
Transport systems
Public gathering

Market structures
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Quantitative
Secondary research
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Figure 2.3: Research roadmap Figure 2.4: Primary programme schematic
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2.5 Initial Precedent

2.5.1 Coromandel Estate

2.5.2 Camburi Community Centre 2.5.3 Thokozisa Centre2.4.2 Secondary

Supporting functions to the primary programme include:

• Packing, storage and logistics;

• Delivery and loading;

• Admin/sales offices;

• Local informal sales;

• Ablution facilities for workers.

Social programmes are included as an attempt to involve 
the wider community in the operation, and to expand on 
some of the opportunities offered by such a development. 
These include:

• Agricultural education;

• Local market;

• Visitor/tourism centre;

• Public square/events;

• Sight seeing/hiking routes;

• Tavern/restaurant;

• Play park.

2.4.3 Annual rhythm

Cannabis is an annual plant, meaning that it goes through 
its entire growth cycle from seed to flowering and death 
within a single growing season. The plant enters its flow-
ering stage at the end of summer signalled by the change 
in daily sun-hours, meaning that its cultivation typically 
follows a strict seasonal cycle. In order to maximize the 
vegetative (primary growing) stage, October-November is 
deemed the ideal planting date in South Africa, leading to 
optimal fibre yields (ARC, 2014).

While the exact sowing time and corresponding harvest 

would differ from farmer to farmer, the inherent annual 
rhythm will result in a 'silly-season', followed by an 'off-sea-
son' in the cannabis industry. This congestion of services 
and following lack of activity must be accounted for and 
responded to. This is done in four primary strategies:

• Stretch the silly-season: Storage
Similar to the pandemic-era principle of 'flattening the 
curve', the facility's components are proportioned such 
that large quantities of raw material can be stored, and 
processed over a longer period of time. This also accounts 
for unpredictable arrivals/deliveries by multiple farmers in 
short succession, where the facility might not be able to 
process all the biomass in simultaneously in parallel.

• Incorporate other crops: Diversify
As part of the strategy to form a resilient community, 
the facility is intended to be adaptable for other agrarian 
needs. Some of the sub-programmes of cannabis pro-
cessing (sorting, cleaning, washing, packaging, distribu-
tion) also apply to various other crops, and can thus be 

performed in the same facility. In Figure 2.6, the typical 
annual cycle of cannabis (ARC, 2014) is compared to the 
cycles of a select few winter-oriented crops (ARC,2013: 
p.7), to demonstrate how the facility can remain produc-
tive and continue to serve local farmers in the 'off-season', 
as well as encouraging crop rotation and diversification. 

• Widen productive period: Greenhouse
Cannabis can be 'forced' into a different annual rhythm 
if the climate and lighting is closely controlled. For this 
reason, a greenhouse component is proposed as part 
of the facility. This not only provides off-season growing 
opportunities, but the possibility of growing other, more 
sensitive crops on site. It further encourages community 
engagement and diversification of the site programme.

• Non-annual sub-programmes: Community
This refers to the secondary social programmes dis-
cussed in 2.4.2, and includes any programme that is not 
specifically linked to the annual cycle of the cannabis 
plant.
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Figure 2.5: Annual crop cycle
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This chapter documents the 
primary data used in the 

production of the final design

Chapter 3 | Inputs & Information
Figure 2.6: Rolling hills around the Mkamela village, looking West toward the Msikaba gorge in the distance (Author)
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3.1.2 Current state

The traditional social structures are reflected in settle-
ments to this day, where villages seem to meet, overlap, 
and intertwine. Most villages lack a well-defined "centre", 
with civic functions, dwellings, agriculture, and commer-
cial enterprises distributed evenly across the landscape. 
The bulk of the population rely on subsistence farming, 
seeing as history has left the region with limited to no 
local economic opportunities.

Throughout its history, external authorities have had a rel-
atively hands-off approach when it came to local matters 
in the region they were exploiting. Seeing as history has 
left the region with limited to no local economic oppor-
tunities, the bulk of the population rely on subsistence 
farming. While the perpetual lack of local development 
results in the region's ongoing economic and social short-
falls in comparison with the rest of the country, the "in-
formal" economies and unconventional (from a Western 
perspective) social structures seem to be functioning in 
complete isolation from the outside world. This isolation 
from "formal" control structures is reflected in the func-
tioning of local municipalities, who seem to be stuck in 
a stalemate of not being able to generate income from 
service delivery, due to the population spread driving up 
the cost of installing infrastructure (Ingquza Hill Local 
Municipality, 2016).

3.1 Local History

3.1.1 Preservation through exploitation

The people of KwaXhosa may have endured imperial rule 
and struggles for territory, but they were never displaced 
from this region and have thus preserved a traditional life-
style in this landscape for hundreds of years. In order to 
design in response to any landscape, especially when con-
cerning a cultural landscape as established and uniform 
as that of the Xhosa people, one must first understand the 
historical context. The history is discussed as four major 
eras leading to the region's current state.

1. Pre-colonial times
The Xhosa people, or Southern Nguni, arrived in South 
Africa as part of the great Bantu migration during the 
first millennium CE, and settled in the region between the 
Drakensberg mountains and the Indian ocean (Bergh and 
Bergh, 1984: p.7). Accounts recall a landscape of verdant 
pastures and vast herds of cattle and goats, with each 
region being led by a chief as their political head. The 
political structure, reflected in its settlements, was more 
concerned with the grazing patterns of livestock than a 
Western understanding of borders (Pieres, 1976: p.3-4).

2. The Colonial era
The arrival and expansion of European settlers in the 17th 
century saw the beginning of a long period of incremental 
losses of territory, pushing the Xhosa back to the natural 
boundary formed by the Great Kei river. These conflicts, 
spread between 1779 and 1879, came to be known as the 
9 Frontier Wars (SAHO, 2019).

Wedged between British Natal to the North and the Cape 
colony to the South, the region was placed under British 
administration. An economic system was carefully devel-
oped wherein the "native reserves" were maintained as 
a steady export of cheap labour, with very little judicial 

independence. This system was incorporated into the 
Union of South Africa in 1910 (Mda, 2019: p.3-10).

3. Apartheid
The Nationalist Party took power in 1948. The Transkei and 
the nearby Ciskei region was designated as 'bantustans' 
or homelands for the Xhosa people. They were labelled as 
independent countries with discreet governments, armed 
forces, legal frameworks and citizens, although this inde-
pendence was not recognized by any states other than 
South Africa (Heydt, 1978: p.167). These structures were 
largely reliant on the South African government, and the 
notion of separate citizenship only served as a tool to 
control the movement of individuals and to administer 
a workforce. This exacerbated the region's dependence 
on "foreign" employment, with nearby "South African" in-
dustrial centres ruthlessly exploiting the population while 
contributing nothing to the region's development. (Mda, 
2019: p.10-12)

4. Post-apartheid
The Transkei was formally disassembled and reincor-
porated into South Africa as part of the newly formed 
Eastern Cape in 1994 (SAHO, 2019). The traditional au-
thority structures, which had been retained and harnessed 
as a tool during apartheid, was perpetuated into democ-
racy (Mda, 2019: p.13). The remaining chieftainship has 
only compounded the lack of basic development post 
1994, with some prominent figures such as Govan Mbeki 
being critical of the system. He states in his The Peasant's 
Revolt:

"When a people have developed to a stage which disre-
gards chieftainship, when their social development con-
tradicts the need for such an institution, then to force 
it on them is not liberation but enslavement." (Kepe & 
Ntsebeza, 2012: p.47)

Figure 3.1: The migration of Bantu speakers, superim-
posed on current political map (Steyn et al., 2018)

Figure 3.2: Xhosa landscape by Ludwig Alberti, c. 1806 Figure 3.3: Photo collage of Mpondoland area (Author)

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



22 | Page Page | 23

3.2 Local Vernacular
Gerald Steyn explains that the Xhosa people were "conquered by, but never really submissive to Western colonisation", 
meaning that the Transkei remained remarkably isolated and spatially untouched by foreign influence. Steyn further 
explains that this isolation not only contributed to the current severe underdevelopment and relatively pristine natural 
environment, but to the Xhosa people's strong preservation of cultural identity (Steyn, 2018: p.47-49). This manifests in 
the characteristic built vernacular of the area.

3.2.1 Settlement patterns

While most towns in South Africa were shaped through the lenses of industrial development around natural resources, 
imperial town planning, or the famous model for an apartheid city, KwaXhosa has arguably not undergone any major 
changes in planning principles or authority. In fact, the landscape is instead characterized by a marked absence of 
central planning authority, with development having been allowed to spread organically over the ages, guided primarily 
by immediate local needs and tradition. The result is a remarkably uniform and sprawling agrarian landscape.

Homesteads comprise multiple small structures that are grouped together into distinct social units, which in turn are 
grouped together into villages. The traditional social structures are reflected in settlements, where villages seem to 
meet, overlap, and intertwine without clear borders. Most villages lack a well-defined centre, with civic functions, dwell-
ings, agriculture, and commercial enterprises distributed evenly across the landscape (Steyn, 2018: p.57-58).

3.2.2 Form typology: The Rondavel

Modern Xhosa architecture is dominated by the cone-on-cylinder form, known as a "rondavel". The form is a derivative 
of the domed structures, called  isi-Tembiso, built by the Xhosa in pre-colonial times. They were constructed by bending 
a ring of saplings to a central point where they were bound together, then covered with straw to form a roof. This form, 
as observed by Ludvig Alberti in 1806 (Figure 3.3), was the dominant form of Xhosa dwelling up until the 20th Century 
- when the rontawuli or rondavel was adopted (Walton, 1950:p.30-31).

OpenHeritage (2016) describes the rondavel as a multipurpose space, used for gathering, sleeping, cooking, animal 
shelter, or any combination of the above. The form has dominated the landscape of KwaXhosa, up until the recent 
widespread adoption of "western" rectilinear forms. It is no surprise that the rondavel form is now directly associated 
with Xhosa cultural heritage. Ncamisile Nduma, a local police woman from Bizana, mentioned in an interview that one 
could be accused of disrespecting your ancestors if you do not have a rondavel. She also mentioned that it is primarily 
a social space, where one would welcome guests and host family events (Mduna, 2021).

Interestingly, the rondavel form has been adapted into what is called an "eight-corners". As the name suggests, it typ-
ically has an octagonal or hexagonal footprint, usually built of bricks or concrete blocks, and supports a conventional 
timber frame roof. The eight-corners seem to be a modernization of the rondavel, performing the same functions in a 
family - while making use of modern construction techniques.

Figure 3.5: The development of traditional Xhosa dwell-
ings (Author)

Figure 3.4: A review of the state of the vernacular archi-
tecture (Steyn, et al., 2018)
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3.3 Site selection

3.3.1 Criteria

Given the relatively wide study area, specific site selec-
tion is performed through a series of criteria which must 
be met. These are derived from the requirements of the 
primary programme as well as the development frame-
works which accompany the N2 Wild Coast Road project.

• The site must be located along the new N2 road, 
being a facility designated for agricultural export.

• It must be accessible from an existing regional road, 
so as to integrate with local networks.

• It must form part of a nodal development zone, as 
per regional development strategies (Africon & Tshani 
Consulting, 2003), (SRK Consulting, 2005).

• It must have access to a natural water source, as a 
requirement of the retting process.

• An open North- facing elevation will be beneficial in 
using solar energy for drying, and reducing depend-
ency on limited local energy networks.

• It must be located in an existing community with low 
density, so as to allow for farming viability.

3.2.3 Materials
The use of specific building materials and traditions de-
veloped in direct parallel with built form. As mentioned, 
the domed huts from pre-colonial times were constructed 
by binding saplings together into an arc, which is then re-
inforced by horizontal ribs and covered with straw. This 
straw construction is reflected in the roofs of traditional 
rondavels, continuing the essence of the past with the 
benefits of more resilient construction methods. The 

roofs were placed on solid walls, initially wattle and daub 
or sundried mud bricks, then plastered and painted.

While modern buildings such as the eight-corners use 
more conventional construction materials such as clay 
facebrick, their materials are reflective of external norms 
syphoning into the region rather than local vernacular. Mrs. 
Nduma explained that these inspirations are brought to 
the area by workers returning from Durban and Gauteng, 
and immitating what they saw there (Mduna, 2021). The 

Figure 3.6: Vernacular Architecture of the Eastern Cape 
(OpenHeritage, 2016)

Figure 3.7: Map of rivers and major roads

Figure 3.8: Excerpt of the Ingquza Hill Municipality 
Spatial Development Framework (Tshani Consulting, 
2008)

material expression of the area seems to be embodied in 
the rough texture of mud plaster, the imperfections of a 
hand-moulded door opening, the characteristic "whipped" 
paint motifs found around doors, and in the charismatic 
use of two-tone colour schemes.

3.2.4 Reflection

On face value, there is not much overlap between the 
patterns found in local vernacular and the primarily pro-
gramme of this scheme, which ultimately requires a more 
industrial typology. There are however many smaller 
aspects where local vernacular may play a big role in the 
formation of a new building.

While a small, circular, domed structure isn't particular-
ly appropriate for the processes involved in this project, 
the makings of identity and character are still captured 
in the form, in the profile, and in the relationship with the 
landscape and other structures. Similarly, the use of tra-
ditional building techniques won't be particularly useful in 
building a state-of-the-art production facility, but the use 
of texture, colour, and composition will be instrumental in 
forming an interface between such a facility and its rural 
surroundings and traditional community.
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3.3.2 Results

A location has been identified in the village of Mkamela, 
at the coordinates: -31.255722, 29.816115. It is at the in-
tersection of the new N2 road and an existing road, where 
the Mkamela stream cordons off an unused piece of 
grassland on a N-W facing slope. It has a relatively low 
built density, and the land has been labelled as having 
"high agricultural potential" (SRK Consulting, 2005).

3.3.3 Reflection

While the particular line of logical inquiry has led to this 
site, a slightly different approach or set of criteria might 
result in a different location, or region altogether. It must 
also be noted that the complex will only serve a local pop-
ulation, as part of a network of similar sites, as discussed 
in chapter 1.5.

It is thus not the intention to produce a single solution to 
the entire question of the cannabis industry, but rather to 
explore how the question can be answered in a particular, 
and nonetheless relevant, location. 

This setting currently presents significant challenges in 
that the intervention can not be connected to any of the 
conventional networks typically found in urban areas. On 
these grounds, the placement of the project was reconsid-
ered to attempt to have better access to such networks. 
It was thus considered to move the project to the town of 
Lusikisiki. While such a shift would yield certain benefits, 
such as having access to water, sewerage, civic functions, 
labour, etc., it directly contravenes the fundamental inten-
tion of the project. The focus is on rural, agricultural devel-
opment and resilience, to provide farmers with the means 
to compete in a new industry and retain control of their 
land and exports. It should bring the industry to them, in 
stead of requiring them to take their work to the industry.

Figure 3.9: Aerial photo of the site location with the proposed N2 Wild Coast road superimposed

3.4 Site Analysis
In addition to the wider rural context, a localized analysis of the specific site conditions for this project must be formed. In keeping with the proposal of a network of similar facilities 
of which this is the pilot, the project must be rooted in the nuances, restraints, and particular opportunities that arise from the immediate context of the site.

Figure 3.10: Early site analysis sketch of rural surroundings
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3.4.1 The hydro landscape

The site is in a deep valley, with the Mkamela stream 
carving its way through the centre. A long and uniform 
NW facing slope lines the southern side of the stream, 
with gentle perpendicular gulleys funnel runoff water 
towards the stream. Due to the relatively consistent rain-
fall in the area, the stream is perennial despite having its 
source only a few km upstream.

The northern slope is much more aggressive, enthusi-
astically rising up from the valley and culminating in a 
rounded hill. While it is representative of the character of 
the area it is not particularly noteworthy, being dwarfed 
by the nearby Msikaba gorge and other similar hills in the 
area.

A small ridge just to the NE of the site caps the valley off 
visually. This forms the valley into a wonderful self-en-
closed micro-landscape, stretching out into the distance 
and finally opening up into the splendour of the Msikaba 
gorge.
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Figure 3.11: Site analysis: The hydro landscape

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



30 | Page Page | 31
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3.4.2 The built landscape

Mapping out human interventions in the area reveals that 
the site presents very little in the line of infrastructure. It 
reflects the underdeveloped nature of the area, and the 
area's characteristic development patterns that might 
seem foreign to Western eyes.

Homesteads are scattered loosely across the landscape, 
clumped together and arranged according to the slope of 
the land. Agricultural operations are plotted in a similarly 
organic fashion, with winding forms, varied borders and ir-
regular sizes, once again seemingly governed by the slope 
of the land.

Gravel roads wind loosely over the earth as they too obey 
the hills, dissolving into footpaths or terminating uncere-
moniously in a there-about type fashion. In contrast, the 
proposed route of the N2 cuts dramatically and assertive-
ly straight through the valley.

There is no water infrastructure in the area.

Figure 3.12: Site analysis: The built landscape
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3.4.3 The living landscape

Vegetation is concentrated in the Mkamela stream basin, 
on south-facing slopes, and around the fringes of agricul-
tural plots. The Mkamela stream supports a riparian zone, 
with wetland grasses, lilies and dense shrubbery stretch-
ing up the banks. The tree distribution consists primar-
ily of eucalyptus and black wattle, with small clumps of 
indigenous forest tucked away on some steeper or less 
accessible spots.

Footpaths dot across the landscape, funnelling togeth-
er to cross the bridge over the stream. Due to the lack 
of water infrastructure, each homestead seems to have 
a path toward the nearest stream or gulley. Livestock, 
primarily sheep, cattle, and goats, roam freely and un-
deterred, cutting tracks into the hillside and crossing the 
river at whim.

Figure 3.13: Site analysis: The living landscape
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3.5 Precedent

3.5.1 Kimbell Art Museum Auditorium 

3.5.2 Witklipfontein Eco Lodge 3.5.3 AFFRIC3.4.4 Mkamela Valley and the scars

[2] Homestead to the North-East of the site. This is the only considerable 
“neighbour” of the site. Their privacy must be respected by having the new 
building respond to the entry paths, vistas, and the scale of the homestead.

[1] Remains of an excavation site in the hillside, likely for construction. It dis-
plays clear evidence of erosion. This scar in the landscape needs to be 
repaired, to prevent the loss of land and homesteads further up the hill.

Bare earth

[1] [2]

[3]
[4]

[5]

[6]

Hillside

Mkamela river system

Grass dominated prairie

N2 National Road

Dense flora River Wetland Grassland Road reserve Asphalt

[3] Msikaba River. Photographed during an ongoing drought and in the dry 
winter, the small river stil bore water. Reeds and shrubs line its banks, while 
waterlilies decorate the pools that form around the bridge.

[5] Grassland dominates the landscape. Clumps of black wattle, scatterings 
of eucalyptus and occasional thorn trees contribute to the characteristic sky-
line. Livestock roam freely, owing to the general lack of fencing.

[4] Reedy marshland surrounding the river. This sensitive and valuable ripari-
an zone must not be encroached on if possible, and where encroachment is 
inevitable it must be responsive and unobtrusive to the landscape ecology.

[6] New portion of N2 national road to be constructed. It is assumed that the 
road layout will be similar to that of the N2 in the Southern portion of Kwa- 
Zulu Natal; Single lanes with dedicated left and right turning lanes.

Figure 3.14: Site analysis: Mkamela Valley and the scar

Waurn Ponds, Australia
GHD Woodhead

Fort Worth, USA
Renzo Piano, 2013

Vredefort, Free State
GLH architects, 2018
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This chapter shows the process of 
translating data and information 

into a conceptual design

Chapter 4 | Production & Exploration
Figure 3.15: Sheep (Author)
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4.1.2 The number of sites
The number of sites, as well as the scale of each, are de-
termined by the number of farmers each will need to ac-
commodate. This is calculated by assigning a radius to 
each site, representing the area served by it. The radius 
thus represents the hypothetical distance each farmer 
will need to travel with their produce in order to reach their 
local processing facility.

4.1.3 Area requirements per site

The size of each site is determined by the amount of raw material it will need to process. Based on guidelines and con-
jectures derived from existing research (Pecenka & Gusovius, 2012) (Deleuran, 2015) (Seidl, 2020), the specific floor 
area requirements for each of the processing steps are calculated. These requirements are then scaled according to 
the total biomass that each site will need to accommodate.

5 different models are calculated, wherein 1, 4, 8, 16, and 32 farmers are allocated to each site. This provides an esti-
mated floor area for each individual facility.

4.1 Scaling the intervention

4.1.1 A pilot for the network to follow

The intervention must be scaled through an understand-
ing of the wider agricultural context. As per the principles 
of decentralization and localization discussed in chapter 
2.1, it is argued that a network of similar interventions 
would empower farmers as production and authority over 
refinement is retained locally. In such a network, each site 
might specialize in certain stages of production accord-
ing to the opportunities and needs of the individual site, 
offering possibilities of resource-sharing and the develop-
ment of a network of resilience.

However, in the absense of such a network, this design 
must take on the role as a "pilot" or proof of concept, to 
establish the first node in the network to follow. The site 
is ideally located for this function, granting the opportu-
nity to not only integrate with local and foreign networks, 
but to provide a "face" for the operation to both local and 
foreign communities.

It must be mentioned that the calculations in this section 
are highly speculative estimates, at best. Full investiga-
tions into the economics of scale, public interest, local-
ized agricultural potential, etc. will need to be conduct-
ed, all of which fall beyond the scope of an architectural 
design dissertation. This exercise is thus performed in 
order to frame the argument, and to scale the intervention 
to within an order of magnitude.

A number of assumptions are made which at the very 
least allows for the formation of design parameters and 
constraints. These assumptions include: an average of 10 
people per family, the definition of one family unit as a 
"farmer", a proportion of 1% of families becoming reliant 
on hemp or marijuana farming, and each farmer having 
access to 1.5ha of agricultural land.
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Figure 4.1: Conceptual layout of the proposed network of localized sites Figure 4.2: Number of sites calculation Figure 4.3: Size of individual site calculation
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4.2 Functional Layout

4.2.1 Spatial requirement matrix

With a wide variety of programmatic requirements involved in the project, each of the steps in the hemp production process as well as the auxiliary functions are analysed and 
placed in a matrix of spatial requirements. From this matrix, certain overlaps can be identified between the various components of the intervention, guiding the process of arranging 
these functions and defining the relationships between them in the physical realm.

4.1.4 Finding a reasonable balance

Given that the calculations are derived from each other, the number of facilities and the resultant size of each must be balanced, so as to prevent such facilities from overpowering 
the local built and natural environment. It is deemed that the model wherein each facility serves 8 farmers within a radius of 5km, resulting in 32 facilities of 3548m² is the most 
reasonable. It must be mentioned that this does not represent the total footprint, but rather  total floor area including outdoor programmes, functions that can be incorporated as 
a roof surface, or which don't necessarily need to be on ground level, meaning that the actual footprint will be much smaller and more appropriate for a local context.

Figure 4.5: Spatial requirement matrix

Figure 4.4: Landscape strategy: scale, sink, integrate
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• The Logistics Centre forms one 'anchor' of the build-
ing, being the interface between the productive ca-
pacity of the facility and the outside world.

• In close proximity is the Hempcrete block production 
facility, which integrates closely with the logistics 
centre due to the large throughput of materials.

• The Great Hall is a large, unprogrammed space where 
all the generic tasks are completed. It forms the heart 
of the facility, being open and accessible, doubling as 
a social space into which the specialized areas spill 
over.

• The Fibre Loop is a series of semi-specialized spaces 
which facilitate the extraction of hemp fibre from the 
plant stalks.

• The Public Landing is a wing which serves as the 
primary interface for the wider public, visitors, educa-
tional groups, etc.

• The Oil Lab is a highly specialized wing which houses 
all functions pertaining to the extraction and pu-
rification of medicinal oils or distillation of other 
compounds.

4.2.2 From programme to layout

The programmatic sequence, as in 2.4.1, is used as a de-
parture point for the ordering of the building. As from 4.1.3, 
the flow diagram is scaled roughly according to the area 
requirements of each step. As derived from the spatial re-
quirement matrix in 4.2.1, these steps are labelled green 
as being generic or orange as being specialized - that's to 
say, labelling which steps need a specialized or exclusive 
space in order to be completed, or not.

The scaled and coded flow diagram is then grouped to-
gether into 'departments', once again according to the 
matrix in 4.2.1. Steps in the production process that are 
deemed generic and not in need or particular spatial 
requirements are grouped together, while others are ar-
ranged so as to keep logistical sense as a priority.

Finally, the individual steps are removed to reveal 6 primary 
'departments' which can be placed in the landscape, and 
arranged according to site- or design-related constraints.
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Figure 4.6: Programmatic flow chart

Figure 4.7: Scaled and coded programmatic flow chart

Figure 4.8: Functionally arranged programmatic flow 
chart

Figure 4.9: Distilled programmatic flow chart
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4.2.3 From layout to landscape

The distilled 'department' blocks derived from the previ-
ous steps are arranged and placed into the landscape. It 
begins hinting at a volumetric composition.

It is interesting to note that many of the conventional re-
strictions one would expect in an urban area do not apply 
to this site, not least because of its rural nature but due 
to the traditional socio-cultural environment which is not 
governed by political boundaries or authoritarian regu-
lation (see 3.2). Restrictions are thus derived from site 
analysis and comprise aspects such as sight lines across 
the valley, the avoidance of the sensitive riparian zone, 
postulated floodlines, compositional relationships across 
the river, and the dominant impact of the slope of the 
landscape.

Figure 4.10: Collection of site layout explorations Figure 4.11: Collection of site layout explorations
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4.2.4 From boxes to spaces

As a final step in the transition from a flow-diagram to a 
spatial design, the boxes that are placed in the landscape 
must be substituted with specific and well-considered 
spaces. Once again referring to the matrix in 4.2.1, the 
particular spatial requirements are translated into a series 
of conceptual vignettes, as an exploration of the nature of 
the spaces that must be substituted into the block layout. 
This not only begins to add colour into the outlines of the 
design, but gives clues as to the technical resolution of 
the building.

Figure 4.12: Collection of conceptual spatial vignettes Figure 4.13: Collection of conceptual spatial vignettes
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4.3 Functional design iteration
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Figure 4.14: Functional iteration plan (June)

Figure 4.15: Functional iteration 1:200 section through the Great Hall (June) Figure 4.16: Functional iteration 1:100 section through market (June)

Figure 4.17: Functional iteration elevations (June)
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4.4 Concept: The Growth 
Interface

4.4.1 Theoretical departure point: 
Hybridity

Marschall (2001) proposes Afrocentrism as a context-
driven design process. Instead of designing in an 'African 
style', one can involve the surroundings while leaving a 
stylistic multivalence. "Our inclination to read such ele-
ments as African is determined by their specific context" 
(Marschall, 2001: p.143). This reflects Noble's conception 
of hybridity. While the word can present various meanings 
in different contexts, the central premise is the blending of 
disparate sources.

“The new South African architecture can: a) appropriate 
Western architecture, in an attempt to form a new, undif-
ferentiated relation between Africa and the West, b) reject 
Western architecture outright, attempting to design from 
scratch, or c) hybridize Western architecture, Africanize it, 
adapting it to local needs and aspirations.” (Noble, 2008: 
p.83)

He discusses the Provincial Legislature of Mpumalanga 
as a hybridity of different elements - local textures, build-
ing traditions, and artistry, combined with modern admin-
istrative needs. Conversely, the Northern Cape legislature 
employs jarring forms, spatial contrasts, and a narrative 
between surface and sculpture to produce a completely 
different hybrid language (Noble, 2008: p. 83-87).

These examples provide theoretical precedent, while 
Moffett (2017) provides various conceptual and practical 
explorations of spatial hybridity. These include solving 
volumetric compositions and spatial arrangements, or 
"forming" (p. 141-172), as well as justifying and integrating 
a concept into a larger context, or "placing" (p. 227-260).

The concept of hybridity is thus valuable not only as a 
flexible framework for expressing cultural identity in a 
modern context, but as a tool in managing spatial and 
programmatic complexity.

4.4.2 Interface & Growth

The concept concerns the growth of something good, 
novel, or useful through the creation of an interface 
between contrasting elements. The design thus serves 
to harbour growth on various scales, as an interface 
between the new cannabis industry and the built environ-
ment, between local communities and the modern outside 
world, and between the programme and the landscape.

This is demonstrated by illustrating how each of the 
problem statements, as outlined in chapter 2.2, can be 
addressed through the lens of such a concept.

Figure 4.18: Early diagrams of conceptual intent
Figure 4.19: Growth and interface as conceptual drivers

4.4.3 Parti: A return to normative

As a means to explore and express the intentions behind 
the project, it is packaged and summarized in the form of 
a parti.

"A parti diagram is an idea sketch, an initial response to 
a site, a client’s program or some other conditions that 
begin to determine the order for designing a project.  
They don’t really represent what the project will look like 
in plan or elevation, but are a road map of the ideas of the 
project." (Gerwing, 2011)

In the same light as 'Normative' mentioned in 1.1.3, this is 
done in musical form. Apart from the words "diagram" and 
"sketch" (which arguably do not disqualify music anyway), 
such an expression is effectively in keeping with the de-
scription provided by Gerwing above.

Music and architecture have been implicated alongside 
each other in many different forms throughout history. 
Waterhouse (1921) notes the parallels in musical and 
architectural theory in terms of composition, harmony, 
proportion and style; Fleming (2005, p. 556-561) reveals 
the work of Igor Stravinsky as the musical counterpart to 
the “sharply angular melodies” in the work of Le Corbusier, 
while Daniel Libeskind “often invokes musical analogies 
when describing his projects, calling them precise and 
emotional compositions where one wrong note can ruin 
the mood” (Janowiak, 2014).

Needless to say, this is a vast and wonderful rabbit hole 
which I very nearly chose as the basis for my disserta-
tion, a decision I'm beginning to regret. Further reading 
is highly recommended (Jencks, 2013)(McEwen, 2009)
(Walton, 2013).

The musical parti is available at https://drive.google.com/
drive/folders/1U8TUYQy3bp_mYOTahswstCfww5-hL-
B4o?usp=sharing.
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4.5.2 Functional agrarian landmarks

The cavity created by the soil-nailing system described 
previously, presents the opportunity to house services as 
well as provide ventilation to the spaces under the planted 
roof. This cavity can be opened up to the sky at intervals, 
thus allowing natural light to enter into these spaces as 
well as creating .

However, this would also open the cavity to goats and 
children, who will inevitably fall in and cause issues. In 
order to prevent macro-biological invasions of the cavity, 
it is rimmed with a translucent parapet and capped with 
a light roof. This also provides the ideal opportunity to 
provide a water-storage solution, being at the highest 
point of the site.

Such towers will be highly noticeable from the road. 
This arguably does not detract from the visual intent of 
hiding the building, as the towers would read as a sep-
arate element from both the landscape and the building 
- thus becoming unobtrusive landmarks. Water towers 
are deeply associated and form an essential part of the 
functioning of agrarian landscapes. However, in this case 
their rhythm and correspondence with the structure of the 
building implies to onlookers that there might be some-
thing more going on below them than is immediately 
obvious.

4.5 Concept development

4.5.1 Cut, infill, & retain

A prominent emphasis is placed on the design's relation-
ship with the landscape, its interaction therewith, and its 
displacement of it. This stems from a series of important 
design considerations and intents:

• Response to the new N2 road and existing dirt road

• Visual integration with the landscape

• Functional outflow onto the landscape

• Spatial opening into the valley

• Healing of the scar across the river

In order to achieve a seamless integration with the hill-
side, a planted roof is proposed which intersects the 
natural ground line and continues it over the building, 
necessitating a deep excavation. However, the intention 
for the opposite side of the building to open up onto the 
landscape at ground level to create a wide and accessible 
public interface, precludes a traditional cut-and-fill strate-
gy. The 'fill' component is thus utilized on the other side of 
the valley to refill and thus 'heal' a portion of the scar.

Due to the +-3m deep excavation into the hillside, conven-
tional retaining walls are deemed unideal for the project 
due to their complexity and cost. Soil-nailing is thus pro-
posed as a simpler, economical alternative. This tech-
nique is also typically used in road construction, thus re-
flecting the relationship with the N2 road behind it.

The skin of the building can thus be stepped back, allow-
ing for any moisture to be collected and channelled to the 
side of the building before even reaching the skin.

Figure 4.20: Landscape strategy: seamless integration

Figure 4.21: Landscape strategy: subtle peeks

Figure 4.22: Landscape strategy: soil nailing

Figure 4.23: Sealing the service cavity

Figure 4.24: Functional agrarian landmarks
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4.5.4 Spatial hierarchy

The relationship between 'local' and 'foreign' circulation 
translates into a spatial hierarchy which is reflected in 
the volumes formed by the building. Transitions through 
spatial thresholds are used to define progressions 
between not only public and private spaces, but those in-
tended for local or foreign use.

A series of 'lanes' cut across the building laterally, coin-
ciding with the openings in the retaining system. These 
openings are thus framed and presented as windows 
into the earth that are revealed at intervals as one moves 
through the building. Stretching from these light wells on 
the southern side, the lanes dissolve into the open valley 
on the northern side, thus anchoring the building in its re-
lationship with the earth.

 

4.5.3 Circulation

From the intent of forming an interface between local and 
foreign visitors, the plan is constructed so as to achieve 
separate movement patterns for the two groups, with 
specific points of interaction. The routes follow an ax-
is-and-anchor formation, with both locals and foreigners 
arriving via an open courtyard which serves as a central 
departure point.

From the courtyard, visitors are lured into the restau-
rant and exhibition centre. They are thus oriented to face 
north, where a large glass facade draws one's sight over 
a field of hemp. A rotunda on this northern face serves 
as a departure point for the exterior visitors' route, which 
lightly interfaces with the building before being redirected 
once more towards the market - where it intersects the 
'local' route.

All of the functional components of the building are ar-
ranged along the 'local' route, which thus serves primarily 
as a logistics spine. Due to the large quantities of raw ma-
terial that will be transported along it, this spine needs to 
be level and free of obstructions. This route winds its way 
through the building, changing users' orientation as they 
progress from one department to the next, via a series 
of spatial thresholds. The 'local' route also incorporates 
access points from the south-west and western sides, to 
welcome people who might arrive on foot by roadside or 
via the river valley.

A secondary route is introduced as a mezzanine walkway 
above the logistics spine, which leads towards a private 
covered rooftop lounge. This route spans between the two 
intersection points of the local and foreign routes, imply-
ing that it is for the use of both. It serves as a platform for 
staff to adjust climatic controls or perform maintenance, 
as well as a route for visitors to gain an unobtrusive birds-
eye view of all the activities ongoing in the facility.

Market

Loading bay
Controlled environments

Great Hall
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Visitors
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Figure 4.27: Circulation schematic

Figure 4.28: Light-well lanes 
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Figure 4.25: Conceptual exploration of user experience Figure 4.26: Great Hall being revealed to visitors
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Figure 4.29: Spatial hierarchy diagram

Figure 4.30: Collection of sectional explorations of spatial hierarchy
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In this chapter the design is 
articulated and developed through 

detail and scientific analysis

Chapter 5 | Refinement & Technification
Figure 4.31: A local church with Zakhele Dube, my guide and informant during the brief site visit, standing nearby (Author)
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5.1.2 Technology: Hempcrete

Overview
It is typically produced by combining  shredded hemp 
shives (the woody core of the plant), with a binder, typi-
cally hydraulic lime, hydrated lime, or cement. Lime-based 
binders are generally preferred, due to their lighter envi-
ronmental impact and embodied energy (De Bruijn, 2009: 
p.9).

Lime-based binders work through a mechanism called 
carbonation, or the absorption of carbon dioxide. Lime 
is produced from raw materials such as limestone, coral 
rocks, or chalk, which contain calcium carbonate (CaCO3). 
When heated in a kiln, it releases carbon dioxide to form 
calcium oxide (CaO), otherwise known as quicklime. This 
is then combined with water to form calcium hydroxide 
(Ca(OH2)), or hydrated lime. During hardening, this ma-
terial reabsorbs carbon dioxide to return to calcium car-
bonate, and thus effectively fossilizing the hemp material 
it is mixed with (De Bruijn, 2009: p.9-12).

Lime binders give an environmental benefit over conven-
tional cement. This is partly due to the fact that it reab-
sorbs all the carbon dioxide that it expels during produc-
tion, but also due to the fact that it requires far less energy 
to produce than conventional cement (De Bruijn, 2009: 
p.11).

Strength
Although hempcrete contains the article 'crete', it should 
not necessarily be considered as an alternative for con-
ventional concrete. Lime binders have relatively low me-
chanical strength, meaning that they typically can't be 
used in structural applications. The compressive strength 
depends greatly on the mixture ratios and the introduction 
of additives. A typical mix ratio of 1:2,7:0,7 (lime:hemp:wa-
ter) can produce a maximum compressive strength of 
about 1mPa (Kilwaughter Minerals, 2017). The addition of 

regular cement to the mixture can raise this figure to as 
high as 3mPa (De Bruijn, 2009: p.28), although this would 
void the environmental benefits of using the material. 
Furthermore, this strength is still not comparable to that 
of regular cement:sand:aggregate concrete which ranges 
from 14mPa upward, rendering it fundamentally unsuita-
ble as a structural material.

This lack of mechanical strength does allow the material a 
certain flexibility and robustness. Lime or lime:hemp mix-
tures can thus be used as a crack-resistant plaster, thus 
alleviating the need for joints over different materials.

5.1 Materials

5.1.1 Composition

The use of local materials presents various benefits such 
as the self-evident savings in transport and the empow-
erment of local industries, but also to reflect and respond 
to local built character, as well as employing existing con-
struction skills.

Locally grown Eucalyptus "gum poles" are a prominent 
element in the area's vernacular, typically in roof struc-
tures. Such gum poles are thus used as secondary struc-
tural elements, in two configurations: As a spaced grid 
structure, and in a compact arrangement where it doubles 
as the shuttering for a hempcrete bed cast on top. These 
are used to articulate semi-public and semi-private 
spaces, respectively.

To emphasize the principle of the building growing out of 
the landscape, a light timber frame of laminated pine is 
used, naturally sourced from surrounding forestry ven-
tures. This frame is supported on exposed stone pedes-
tals, serving as its foundations and representing the earth 
from which the building is grown.

Hemp products are taken to represent the new possibili-
ties embodied by the building, and is thus put on display 
in various places. Hempcrete walls are used to create 
sweeping forms, hemp rope is used to suspend shading 
devices, and hemp fabric is hung in the roof to control 
sunlight, hide services, and absorb sound.

Figure 5.1: Explorations of gumpole roof construction

Figure 5.2: Stone footing exploration for timber roof structure
Figure 5.4: Hempcrete block carbon cycle (Arrigoni, et 
al., 2017)

Figure 5.5: Details of non-loadbearing hempcrete block 
wall (Arrigoni, et al., 2017)

Figure 5.3: Hempcrete block (Manohari, et al., 2016)
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5.3 Structure

5.3.1 Interface: Heavy & light

It is inevitable to use hemp construction in a building such 
as this. However, due to the structural shortcomings of 
hempcrete discussed in 5.1.2, the material must be used 
in conjunction with an accompanying structural system. 
Reflecting the diverse intentions of the building, a series 
of different structural systems are used, roughly catego-
rized into the 'heavy' and the 'light'.

The planted roof is constructed of a heavy, stereotomic 
concrete frame, as it burrows into and resonates with the 
earth that it seems to form part of. The majority of the re-
maining structure is a light laminated timber frame, max-
imizing interior space while mimicking the natural slope 
of the hill. This separation of the structure and wall pro-
motes a free plan, expressing the versatility of hempcrete.

The visitors' centre features more intimate spaces which 
are intended to reflect local spatial character, and thus a 
load-bearing wall system is proposed. This is achieved by 
incorporating standard concrete blocks, another materi-
al that is widely used in the region, into the walls - thus 
also introducing patterns and textural contrasts where 
necessary.

Hempcrete walls: thermal performance
The material presents very good thermal resistance, with 
a 230mm thick wall yielding results comparable to that 
of double skin brick walls with expanded polystyrene in-
sulation. This, in conjunction with locally available hollow 
cement blocks, are used for the majority of exterior walls 
to provide stable and controllable interior comfort.

Hempcrete roofs: hygrometric performance
Due to hemp biomass being highly porous on a macro and 
micro scale, it has a very high moisture absorption capac-
ity. This means that hempcrete can absorb between 711 
and 843 litres of water per m³ depending on the mixture, 
or 84% of its own volume (Dhakal, et al., 2017: p. 3657). 
Combined with its relatively high moisture transmittance 
rate, it not only effectively prevents mold from forming in 
interior spaces, but acts as an ambient humidity regula-
tor. It is thus used as a roof material above spaces where 
moisture and humidity might be an issue, such as bath-
rooms, kitchen, and bar area.

0.20

230mm brick

230mm b. w/50mm cavity

230mm b. w/50mm EP

230mm Concrete

0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

230mm Concrete w/50mm EP

230mm b. w/plaster

200mm cement blocks

230mm Hempcrete

Figure 5.6: Hempcrete wall thermal performance in 
comparison with other wall technologies (Claybrick, n.d)
(Isohemp, 2021)

Figure 5.9: Structural concept: Separation of structure and wall

Figure 5.10: Structural exploration: Hempcrete and hollow cement blocks

5.2 Healing the scar
Due to the building being sunken into the ground, a large 
volume of soil is displaced. A strategy is proposed to use 
this soil to fill up and 'heal' the scar in the landscape on 
the other side of the valley. A rough calculation is made 
of the amount of soil displaced and how much of the scar 
can be filled in the process, with the remaining portion to 
be retained with gabion walls and turned into a botanical 
garden and public gathering site.

Figure 5.7: Excavation and scar infill calculation

Figure 5.8: Scar infill extent plan
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Figure 5.11: Structural concept: Heavy & light interface

Figure 5.12: Structural exploration: Heavy & light

Figure 5.13: Structural concept: secondary grid of later-
ally supported members

Figure 5.14: Structural exploration: Incorporation of 
hemp rope, fabric, services, visual alleys

Figure 5.15: Structural exploration Figure 5.16: Structural exploration: Landscape transition with articulating wind breakers
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5.4 Climatic response
The local climate is remarkably mild, due to its proximi-
ty to the Indian ocean. It receives rainfall throughout the 
year with a slight skewing towards late summer, which is 
highly beneficial for cannabis cultivation. Summers have 
a mean high temperature of 26°C, which ramps up to 36°C 
on particularly hot days. While winter nights do dip below 
10°C, frost is absent from the region and the days usually 
reach 22°C. Because of this stable and mostly comforta-
ble climate, large portions of the building are left open and 
simply shielded from the sun and rain, while natural light 
is diffused into the spaces.

5.3.2 Growth: Phasing

Just as a pocket knife is ironically the perfect tool for 
getting itself out of the plastic packaging it is sold in, this 
building can only produce the material necessary for its 
construction once it is already constructed. Rather than 
to import hempcrete blocks from other continents, a 
phasing plan is proposed, facilitated by the structural sep-
aration described in 5.3.1.

It is proposed that the roof structure be built first, followed 
by the hempcrete block production facility to be con-
structed of concrete blocks. This would allow most of the 
primary functions of the building to be operational, and 
thus allowing for the rest of the building to grow in stages, 
populating the spaces reserved by the roof structure.

5.3.3 Structural precedent: Children's 
Surgical Hospital

Figure 5.17: Phasing plan conceptual schematic

Subsequent additions

Initial construction
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Figure 5.18: Annual temperature plot (Meteoblue)

Figure 5.19: Annual rainfall pattern (Meteoblue) Figure 5.20: Natural lighting strategies

Entebbe, Uganda
Renzo Piano, 2013

5.4.1 Natural light

Through the intention of creating an open, semi-out-
door atmosphere, the roof over the great hall is made of 
translucent polycarbonate panels. To reduce the sheer 
luminance of such a big light source, hemp fabric is sus-
pended longitudinally between the roof trusses, further 
creating a diffusing effect. Artificial lights are hidden 
behind this fabric and project onto it at night, creating an 
evenly diffused glow. The southern spaces are lit through 
large storefront glazing which allows light collected by the 
circulation spine to enter, while also benefitting from the 
light wells created by the water towers.
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5.5 Systems

5.5.1 Solar power

Due to the lack of electrical infrastructure in the area as 
seen in 3.4.2 and South Africa's ongoing electricity produc-
tion deficit, it is important for the building to be electrically 
self-reliant. Solar power can be highly viable due to the rel-
atively long sun-hours that the region enjoys, and the roof 
provides ample space for the placement of photovoltaic 
panels. An integrated solar system is proposed, with bat-
teries, inverters and other control equipment being placed 
in the machine room in the heart of the building.

5.5.2 Drying

Retting, as described in 2.4.1, involves the soaking and 
drying of raw hemp material in order to separate the valu-
able fibre from the woody core of the hemp stalk. Due to 
the high throughput of raw material that the building will 
experience, a large drying facility is provided. It employs 
a passive ventilation concept, wherein the sun is used 
to heat the ambient air in order to stimulate airflow up 
towards a row of vents in the roof. Cool, dry air is thus 
sucked in through the base of the space and through the 
hemp stalks, with the added benefit of sucking cool air 
into the market space below.

In order to achieve this, suspended metal grid panels are 
installed as a false floor. In order to catch any dripping 
water or falling plant material, a light polycarbonate sheet-
ing system with overlapping drips is suspended below. 
This would also allow for diffused light to trickle down into 
the market space, as well as to provide a visual connec-
tion. While the clarity of the panels would fade over time, 
it would still provide some clues as to what is happening 
upstairs.

5.4.2 Ventilation

The area's wind oscillates mostly on a NE-SW axis, with 
the strongest winds typically coming from the SW. This 
coastal wind roughly corresponds with the orientation of 
the landscape, meaning that the building will be shield-
ed from being integrated in the hillside on days of strong 
winds. To cope with the occasionally strong NE winds, the 
open northern facade is provided with articulating panels, 
which can prevent any gusts from entering the building, 
while still allowing for steady ventilation and maintaining 
an open atmosphere. The total airflow volume is con-
trolled through articulated vents in the water towers and 
clerestory windows to the south.
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Figure 5.21: Annual wind speeds by month (Meteoblue) Figure 5.22: Annual wind rose (Meteoblue)

Figure 5.23: Ventilation strategy
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Figure 5.24: Annual sun-days distribution (Meteoblue)

Figure 5.25: Dryer/greenhouse design exploration Figure 5.26: Dryer/greenhouse design exploration
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Excess discharge to gulley

Septic tanks

Hemp fie
ld

irrig
ation

5.5.3 Water & waste

The site has an abundance of water, as discussed in 5.3. 
While the building's occupancy will not consume large 
quantities of water under normal operation, the harvest-
ing season in March-May will see a substantial spike in 
usage due to farmers arriving with their entire produce 
and requiring large quantities of water with short notice. 
Storage capacity is thus the determinant component of 
the water system, with harvesting, reticulation, purifica-
tion, and waste management as supporting components.

The total 'worst-case-scenario' capacity is calculated 
as a combination of domestic uses such as ablutions, 
cooking, and cleaning of facilities, and industrial use such 
as retting, hempcrete block production, and irrigation. The 
total capacity is spread across six 15000l reservoirs, to be 
linked through a self-syphoning pipe system that distrib-
utes water and equalizes the levels of the reservoirs.

Roof runoff is the primary water source for the building. 
Due to being integrated with the landscape, the facility 
can also harvest any surface runoff generated uphill. The 
planted roof thus provides sufficient water for off-peak 
operation, as well as a surplus which can be accumulated 
steadily for the annual spike in demand. In the case of 
unusually dry years, reservoir levels can be bolstered with 
water pumped from the river.

The cavity spanning the southern edge of the building 
not only provides space for the reticulation system, but 
functions as a drainage trench. Roof and surface runoff 
as well as any seepage from the retained earth is directed 
toward the machine room to be pumped into the reservoir 
system. The reservoirs are connected 'in series', so as to 
ensure constant replenishment of the total water reserve 
as it is used.

Due to the relatively long time water might need to be re-
tained on site, it must be treated accordingly. The planted 
roof serves as a primary filter, straining any macro con-
taminants and introducing minerals to collected water. 
The water is passed through a series of filters to remove 
any soil or other foreign particles, after which it is treated 
with ultraviolet light to sterilize the water. Ultraviolet treat-
ment is a more sustainable alternative to chlorine, killing 
as much as 99.99% of germicides (Technilamp, 2019).

Any excess water collected while the reservoirs are at 
capacity is discharged into a local gully so as to mini-
mize erosion and bolster existing ecological systems. 
Wastewater is treated in a septic tank system, after which 
the water is discharged into the landscape to irrigate a 
cannabis growing field to the north of the building.

Collection channel

Reticulation

Reticulation

Runoff collection

Pump

Figure 5.27: Water harvesting

Figure 5.28: Water reticulation

Figure 5.29: Waste water strategy
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5.6 Analysis: SBAT
As a final insight of the resulting building, the Sustainable 
Building Analysis Tool is used to analyze the overall sus-
tainability of the proposal. However, this result is arguably 
not representative of the building as it is intended for use 
in urban areas. As a result, this proposal suffers greatly 
due to the lack of general infrastructure in the area. While 
it does provide some of the elements required by the anal-
ysis, the assesment is ultimately of little use.

Figure 5.30: Water Harvesting and storage calculations Figure 5.31: SBAT analysis
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The final design resolution of 
the proposal is presented in this 

chapter

Chapter 6 | Final documentation
Figure 5.32: View up the northern slope over the Mkamela river (Author)
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6.1 Site plan 6.2 Floor plans

Figure 6.1: Site plan Figure 6.2: Upper Ground Floor plan
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Figure 6.3: Lower Ground Floor Plan Figure 6.4: Elevations

6.3 Elevations
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Section E: The Great Hall
Scale 1:50

6.4 Sections
Figure 6.5: Section E
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Figure 6.6: Sections A-D

 
 
 

 

©©  UUnniivveerrssiittyy  ooff  PPrreettoorriiaa  

 



82 | Page Page | 83

Roof sheeting to protect 
reservoir

Roof structure fixed to 
tower columns

Water storage reservoir

Metal grid to distribute 
force and allow ventilation

Rear structural column 
bolted to concrete 
footing

Lateral stability cable 
system

Reservoir structural 
floor

Void opening to the sky 
for light and ventilation

Acrylic panels to 
prevent access to void

Opening with steel grid 
leafcatcher for water 
harvesting

Parapet wall on roof 
slab to retain soil

200mm soil layer to 
integrate with hillside 
at ground level

Kaytech Dimpledrain 
drainage & geotextile 
membrane on bituminous 
waterproofing

Hempcrete block infill 
wall plastered and 
painted

Concrete column 
supporting planted roof

6mm safety glazing 
mounted in aluminium 
shopfront frame

170mm cast in situ 
reinforced concrete 
surface bed with 
pigmented screed finish

Front structural column 
bolted to concrete 
column

Cast in situ reinforced 
concrete footing with 
10mm steel plate

Cast in situ concrete 
shute for rainwater 
harvesting

Gunnite spray-on slanted 
concrete retaining wall 
soil-nailed into retained 
earth

Precast concrete 
rainwater and seepage 
collection channel

Earth to be excavated, 
reinforced, and nailed in 
1m increments

Stainless steel reinforcing grid laid against 
excavated face

100mm thick Gunnite permeable concrete 
sprayed onto wall face into reinforcing grid

Cementitious grouting pumped into drilled 
hole around soil nail

Stainless steel soil nail inserted into earth 
with 200x200 galvanized steel surface 
anchor to retain concrete face

100mm nominal thickness precast reinforced 
concrete rainwater collection trough with 
500mm dia catchment basin

6mm thick safety glazing mounted in fixed 
aluminium shopfront frame

170mm thick cast in situ reinforced concrete 
surface bed with slab end thickening

50mm thick cement screed with industrial 
grade epoxy finish

300μm thick DPM laid under 
slab on compacted sand fill

230mm masonry retaining 
wall to prevent soil spil into 
catchment basin

260mm dia 75x5mm galvanized steel centre 
bracket held in tention by diagonal support 
members

20mm dia galvanized steel cable diagonal 
support member with 40mm dia anchor 
mounted in centre bracket and 20mm lug 
bolted to end bracket on column

15000l LLDPE Jojo water storage reservoir

223x85x5mm mild steel bracket primed and 
painted and welded to column

200x200x24 mild steel equal angle column 
primed and painted, bolted on both faces to 
concrete column

75mm deep galvanized steel Mentis grating 
laid on 75mm deep equal angles welded to 
steel beams underneath

200x100x6 mild steel rectangular hollow 
section primed and painted, resting on 
100x100 equal angle bracket and welded to 
column

75x50x8 unequal angle bracket primed and 
painted, welded to column

50x50x3 mild steel equal angle bracket, 
primed and painted, welded to 75x50x8 
brackets

10mm thick Plexiglas clear acrylic sheeting 
bolted to mild steel bracket on rubber 
contact washers

m13 Galvanized steel bolt & nut with 26mm 
dia galvanized steel washers and rubber 
contact washers

Water tower expanded Water tower assembled

Detail 2: Service cavity

Detail 1: Water tower

Scale 1:50 Scale 1:50

Scale 1:10

Scale 1:10

Roof sheeting to protect 
reservoir

Roof structure fixed to 
tower columns

Water storage reservoir

Metal grid to distribute 
force and allow ventilation

Rear structural column 
bolted to concrete 
footing

Lateral stability cable 
system

Reservoir structural 
floor

Void opening to the sky 
for light and ventilation

Acrylic panels to 
prevent access to void

Opening with steel grid 
leafcatcher for water 
harvesting

Parapet wall on roof 
slab to retain soil

200mm soil layer to 
integrate with hillside 
at ground level

Kaytech Dimpledrain 
drainage & geotextile 
membrane on bituminous 
waterproofing

Hempcrete block infill 
wall plastered and 
painted

Concrete column 
supporting planted roof

6mm safety glazing 
mounted in aluminium 
shopfront frame

170mm cast in situ 
reinforced concrete 
surface bed with 
pigmented screed finish

Front structural column 
bolted to concrete 
column

Cast in situ reinforced 
concrete footing with 
10mm steel plate

Cast in situ concrete 
shute for rainwater 
harvesting

Gunnite spray-on slanted 
concrete retaining wall 
soil-nailed into retained 
earth

Precast concrete 
rainwater and seepage 
collection channel

Earth to be excavated, 
reinforced, and nailed in 
1m increments

Stainless steel reinforcing grid laid against 
excavated face

100mm thick Gunnite permeable concrete 
sprayed onto wall face into reinforcing grid

Cementitious grouting pumped into drilled 
hole around soil nail

Stainless steel soil nail inserted into earth 
with 200x200 galvanized steel surface 
anchor to retain concrete face

100mm nominal thickness precast reinforced 
concrete rainwater collection trough with 
500mm dia catchment basin

6mm thick safety glazing mounted in fixed 
aluminium shopfront frame

170mm thick cast in situ reinforced concrete 
surface bed with slab end thickening

50mm thick cement screed with industrial 
grade epoxy finish

300μm thick DPM laid under 
slab on compacted sand fill

230mm masonry retaining 
wall to prevent soil spil into 
catchment basin

260mm dia 75x5mm galvanized steel centre 
bracket held in tention by diagonal support 
members

20mm dia galvanized steel cable diagonal 
support member with 40mm dia anchor 
mounted in centre bracket and 20mm lug 
bolted to end bracket on column

15000l LLDPE Jojo water storage reservoir

223x85x5mm mild steel bracket primed and 
painted and welded to column

200x200x24 mild steel equal angle column 
primed and painted, bolted on both faces to 
concrete column

75mm deep galvanized steel Mentis grating 
laid on 75mm deep equal angles welded to 
steel beams underneath

200x100x6 mild steel rectangular hollow 
section primed and painted, resting on 
100x100 equal angle bracket and welded to 
column

75x50x8 unequal angle bracket primed and 
painted, welded to column

50x50x3 mild steel equal angle bracket, 
primed and painted, welded to 75x50x8 
brackets

10mm thick Plexiglas clear acrylic sheeting 
bolted to mild steel bracket on rubber 
contact washers

m13 Galvanized steel bolt & nut with 26mm 
dia galvanized steel washers and rubber 
contact washers

Clear polycarbonate roof sheeting

Roof purlins fixed on laminated 
timber beams

Laminated timber beam on primary 
structural grid supported by 
laminated timber rafter system

Laminated timber beam on 
secondary structural grid supported 
by diagonal structural system

Diagonal structural system 
suspending centre beam between 
neighbouring primary rafter systems

Woven hemp rope tentional restraint 
to prevent lateral expansion

Hemp fibre textile suspended from 
roof structure to shade and diffuse 
interior natural light

Articulating timber screens to block 
gusty land wind

Natural stone foundational footing

Articulating wind control panels in 
'closed' position

Precast concrete masonry unit 
planter

Stone pebble embedded in concrete 
surface bed to dispurse roof rain 
runoff

GRS Suntuf Corrugated 10.5 2mm thick clear polycarbonate 
roof sheeting with embossed diffusion finish fixed to timber 
purlins by 135mm square head aluminium screws with 
rubber lined sealing washers

50x152mm locally sourced pine roof purlins at 1600mm 
intervals treated with UV protective timber sealant fixed to 
roof rafter by diagonal aluminium screws and 28mm 
galvanized steel bracing straps

220x220 10mm thick mild steel endplate bolted through 
roof beam and columns with m20 stainless steel bolts with 
50mm dia washers

267x75mm RSB Glulam laminated timber beams at 
3600mm intervals paned and treated with UV protective 
timber sealant bolted to columns

203x133x25 mild steel T-section bracket with 80mm dia. 
hole bored through web and welded to 10mm endplate

200x75mm RSB Glulam laminated timber diagonal support 
beam paned and treated with UV protective timber sealant 
resting on T-section bracket

Sliding roller system track with 
counterweight screwed to timber rafter 
and column

80mm dia locally grown eucalyptus 
poles treated with CCA bolted to steel 
frame (articulating)

50x50x3 mild steel equal angle screen 
frame painted and suspended on roller 
wheel track as per specialist

Hemp fabric woven in 'hessian style' 
with double stitched edges folded and 
stitched over suspended cable

6mm dia stainless steel cable in nylon 
casing looped and bound around 10mm 
dia mild steel hook welded to T-section

80mm dia locally grown 
eucalyptus poles treated with 
CCA bolted to steel frame 
(fixed in place)

267x75mm RSB Glulam laminated 
timber columns placed in pairs at 
3600mm intervals paned and treated 
with UV protective timber sealant bolted 
to steel footing as per detail below

267x75mm RSB Glulam 
laminated timber structural 
support paned and treated 
with UV protective timber 
sealant bolted to steel 
footing as per detail below

203x133x25 mild steel T-section bracket with 80mm dia. 
hole bored through web and welded to 10mm endplate

220x220 10mm thick mild steel endplate bolted through 
roof beam and columns with m20 stainless steel bolts with 
50mm dia washers

Hemp fabric woven in 'hessian style' with double stitched 
edges folded and stitched over suspended cable

6mm dia stainless steel cable in nylon casing looped and 
bound around 10mm dia mild steel hook welded to T-section

200x75mm RSB Glulam laminated timber diagonal support 
beam paned and treated with UV protective timber sealant 
resting on T-section bracket

200x75mm RSB Glulam laminated timber diagonal support 
beam paned and treated with UV protective timber sealant 
resting on T-section bracket

50mm dia aluminium rope thimble to protect rope from 
metal edge

50mm dia woven hemp rope looped through T-section 
bracket folded double and clamped to keep in tention

50x145 aluminium friction clamps bolted together by m13 
aluminium bolts

50mm deep aluminium Mentis grating laid 
on 50mm deep equal angles bolted to 
stone face and welded to flashing

10mm thick mild steel clamping plate footing welded to 
baseplate bolted to concrete footing

m20 Bolt with spacing nuts fixing timber columns to mild 
steel footing

0.6mm thick aluminium flashing sheet 
welded to rectangular section to form 
drainage channel

50x50x3 aluminium equal angle member 
welded to flashing underneath

170mm thick reinforced concrete surface 
bed on 300μm DPM

25mm minimum thickness cement screed 
with epoxy finish

Reinforced cast in situ concrete footing

m20 Stainless steel anchor embedded in 
concrete footing

Stone in mortar laid on concrete footing 
sourced from on-site excavation

70mm thick cast in situ cap on bitumenous 
torch-on waterproofing

Roof structure expanded Detail 4: Roof assembly

Detail 3: Roof assembly

Scale 1:100 Scale 1:10

Scale 1:10

The Great Hall exterior

The Great Hall interior

Social deck

Market and dryer/greenhouse

Southern approach

Figure 6.7: Details 1 Figure 6.9: 3D PerspectivesFigure 6.8: Details 2

6.5 Details & 3D
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6.6 Photos

Figure 6.10: Collection of photographs of the final exam (December 2021)
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7.1 Subject matter

This dissertation was intended to be an exploration of 
the newly developing cannabis industry on the built envi-
ronment. Along the way, it involved various more specific 
issues such as hemp construction, rural development, 
responsible design in a sensitive landscape, and design 
within a developing local vernacular. While I believe that 
each of these issues are relevant and valuable, I also 
believe that each of these issues deserves more distinct 
attention. In retrospect, I wish the project could have been 
more focussed on a specific issue and thus delivered a 
more coherent and targeted contribution. An earlier de-
velopment of the central concept could also have been 
beneficial in guiding the space-making process, in con-
trast with 'pasting' it into an already developed functional 
layout.

7.2 Value derived

Hemp processing facilities in more developed countries 
tend to be sterile and highly mechanized environments, 
where the majority of processes are performed by ma-
chines (Pecenka & Gusovius, 2012). The primary contri-
bution of this project is thus to adapt the process to the 
South African context. The architecture accommodates 
and places a central focus on processes that have tradi-
tionally been manual tasks, implementing them as social 
activities that can be participated in by the wider com-
munity, while also harnessing some of the benefits that 
modern technology and machinery has to offer.

The next primary contribution of the project regards the 
design of a large and potentially obnoxious building type 
in a pristine landscape. Hiding a factory in a hillside has 
been an unexpected challenge, but nonetheless one that 
yielded exciting results. I believe that the design presents 
a novel approach to landscape integration and framing a 
relationship with the landscape that it forms part of, as 
well as harnessing the opportunities derived from this 
strategy. The integration of functional elements as unob-
trusive visual landmarks, as well as the use of available 
resources are also valuable outcomes, not only for the 
local architectural lexicon but in my own understanding 
and vocabulary.

7.3 Challenges and successive 
research

The biggest challenge that hindered the progression 
of this project was the inaccessibility or general lack of 
site-related information. As a Pretoria-based student, I 
have become accustomed to the wealth of information 
and tools available for designing in the region. These were 
not available during this project, owing to local commu-
nities' traditional reliance on oral history and indigenous 
knowledge systems (Peires, 1976: p.10-37). While these 
are undoubtedly valuable resources, I was unable to 
engage with them directly due to the difficulties of the 
Covid-19 pandemic, apart from one brief site visit in May 
of 2021. The quest for information was further hampered 
by the underdeveloped nature of the site, resulting in poor 
or non-existent documentation by official entities. While 
calculated assumptions could provide reasonable depar-
ture points, it has been deeply frustrating having to spend 
entire days just to find something as simple as reliable 
contour maps.

Another side-effect of my personal background was the 
challenge of working in a context that is physically and 
culturally vastly different to what I am used to. A deeper, 
more intimate understanding of local culture would have 
been highly valuable, but was once more rendered out of 
reach by the pandemic.

Some aspects of the project point toward successive re-
search possibilities and more specific resolution. The use 
of hemp products in the built environment can be inves-
tigated further, particularly its applications in the South 
African context and its relevance in problems such as job 
creation, public housing, or even infrastructure develop-
ment. A rigorous study of Xhosa built vernacular and its 
development in a modern context must be undertaken, an 
assertion echoed by Gerald Steyn (2018: p.64). Finally, a 

myriad problems in the Eastern Cape must be investigat-
ed, including education, social development, infrastruc-
ture and urban development, economic inequality, and 
the future interaction between traditional and western 
communities.

7.4 Personal reflection: Normative

I could use the principles mentioned in 1.1.3 as a measure 
of how well this project reflects or expresses my person-
al views on architectural design, and/or how those views 
were changed or developed by this project. I suspect that 
such a reflection will have to happen on my own time, as 
the dust settles and my sleeping cycle recovers.

Two such changes are however immediately apparent.

1 - Context. My understanding of contextual response has 
fundamentally shifted. From 'understanding the correct 
design to go along with a certain context', to 'understand-
ing a context to formulate the correct design'. It might 
sound rudimentary or silly, but I now realize that I have 
previously placed a design onto its surroundings based on 
my existing understanding of its context, in stead of fun-
damentally challenging that understanding which might 
be coloured with the biases of my perceived existence.

2 - Farming. My father, an engineer, measures success 
by the tangible value added or created by your actions. In 
much the same light, I have developed a deep apprecia-
tion for farming - the magic of managing natural process-
es to create something of tangible value or utility - and 
I wish for architecture to achieve the same. Architecture 
that grows, that facilitates growth, and that delivers a tan-
gible good. I think I want to become a farmer.
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