CHAPTER

05

Figure 5.1: Concept model built by Author (2021), Illustrating the bridging (nexus) over the quarry hole.

Technical Intent Precedent studies
Structural Intentions Systems
Materiality Details

Melusi is an African origin name usually to define a strong group of people or person. Melusi
means “Shepard” in Shona language and “Leader” in the Zulu language. The name of this

community inspired the technical concept development (Names.org nd).

During fieldwork in the community, COPC researchers mentioned to the Reality Studio students
that there is a strong sense of community and pride for Melusi and we could really feel the
emotional connection the community have for their home. The technical concept is based on the
principles of a leader and a shepherd or the backbone of the community. The project responds to
the fact that there is already an emotional connection to Melusi but not a physical connection or

intervention that the community really can rely on.

The following leader principles have been identified and how these personifications manifests

into the technical principles, methods, and materiality.
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TECHNICAL INTENT TECHNICAL INTENT

Melusi, means Leader or Shepherd in Zulu Melusi, means Leader or Shepherd in Zulu

Water Filtration Systems

Prospect

Refuge
Prospect

Relluee

Refuge

Figure 5.2: Backbone of Melusi diagram (Author 2021). Figure 5.4: Illustrate the Technical intentions manifested (Author 2021).
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Figure 5.3: Diagram illustrates the technical concept being personified as a Leader or Shepard (Author 2021). R R R
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TECHNICAL INFORMANTS
BIOPHILIC ARCHITECTURE PRINCIPLES
The following biophilic architecture principles manifests in the Melusi waterfront based on

(Soderlund & Newman 2015).

PHYSICAL INFORMANTS

Surface flow wetland

Manifestation through
surface flow wetland,
and cooling membrane
rope mesh wall
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PHASE 1

Due to the scale of this intervention and its location in a community with limited financial
resources (funded by the Municipality) it is proposed to have a phased approach with the
implementation. The ideal is to focus on the main design intentions in the first phase. The

proposed process will be as follow:

Phase 1: The phase will focus to make the existing dangerous steep quarry edge a safer
public space. Construction of the main walking decks as well as the Aquaponic farm, admin
building and the services. The first phase will also implement all the water filtration systems

as seen in figure 5.7.

The structural intention and informant are to
become a “nexus” or bridge.

The concept of bridge is conveyed into Portal
frame structures. The portal frame structures
also become the backbone and loadbearing
elements. The infill elements such as walls
and facades will be non-loadbearing elements

SECONDARY STRUCTURE

Figure 5.8: Flonr nlan Illacteata the fil
Cantilevering decking and pile N
foundations
TERTIARY STRUCTURE

Infill walls

Figure 5.8: Floor plan Illustrate the first phase of construction (Author 2021).

Figure 5.6: Extruded structural intention (Author 2021).
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Phase 2: The construction of the working spaces where the cleaning of fish
(produce and storage facilities will be located. The storage facilities will
store the produce produced by the aquaponic farm. This facility will supply
multiple work opportunities.

Figure 5.9: Floor plan illustrate the second phase of construction (Author 2021). Figure 5.11: Floor plan Illustrate the fourth phase of construction (Author 2021).

Phase 4: This phase will entail the construction of the laundry facility as
Phase 3 will entail the construction of the biodegradable soap factory. The factory seen in figure 5.11.
aims to supply the community with soap which enables the community to recycle Phase 5: The final phase will entail the construction of the market space as

grey water. seen in figure 5.12.

n
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Figure 5.10: Floor plan illustrate the third phase of construction (Author 2021). Figure 5.12: Floor plan illustrate the five phases of construction (Author 2021).
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2 STRUCTURE TYPE FUNCTION CO-EVOLUTION
°
g 3
2 s Tectonic structure Load bearing
£ 2 .
s B Cantilever over
5 A
[V
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Melusi Waterfront 2
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Materials not Available materials K
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available on site ¢
on site introduced materials
Figure 5.13: Nexus between materials available on site and materials prefabricated off site towards co-evolution and co-existence (Author
2021).
) Figure 5.14: Tllustrate how the structural materials are mostly from practices and technology from professionals to ensure structural stability (Author
2021).

It is visible in figure 5.14 that the gabion walls and the eco-bricks retaining walls aims to increase community

participation during construction process.
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Polycarbonate
corrugated sheeting
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Sheeting

Red Clay Bricks

STRUCTURE
TYPE FUNCTION
Tectonic Let in Natural
structure Day light
Tectonic Span
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Stereotomic Extending streetscape
to interior. Reduce
Structure maintenance

Figure 5.15: Material palette (Author 2021).
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MATERIAL USAGE

‘ > Rope mesh
| cooling element

Extended
streetscape interior
brick details

Figure 5.16: Axonometric cut through the Northern Slope of the Quarry edge indicating the main road (Author 2021).

Gabion Walls

Polycarbonate
corrugated sheeting

Powder coated
corrugated sheeting

Figure 5.17: Axonometric cut through the Biodegradable soap factory illustrating the cantilevering structure over the quarry (Author 2021).
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Figure 5.18: Axonometric of the aquaponic structure showcasing the portal frame structure (Author 2021).
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The structural intention aims to always protect the user by utilising a portal frame structure
with the potential to add to the structure to adapt to alternative conditions or uses. This will
be achieved through infill non-loadbearing walls making it possible for community
participation and co-construction to ensure successful transference of ownership. This
process will work as follows: The portal frame structures will be designed and manufactured
by engineers to ensure the structural safety and well as with the implementation and
installation on site leaving the “Backbone” for the community to construct all the infill
panels and walls. The steel portal frame makes it to add light weight layers to the primary
structure. This ensured that the intervention function as a living organism, functioning as a
closed loop system growing, moving, and changing when users interact with the

intervention see figure 5.18.

The structure encapsulates into the role of the provider by accommodating growing and
cooling membranes implemented in the intervention. The gabion walls retaining the upper
walkway acts and become a planter wall for herbs and flowers needed in the biodegradable
factory for aroma scents. The intention is to introduce an indoor-outdoor working condition
extending the factory towards the outdoors where employees must harvest the fresh herbs
and flowers to make the soaps. The structure also provides in terms of the programs chosen
for this intervention. The structure also provides for optimal natural light especially on the
southern fagade as seen in figure 5.20. The chimney facade that wraps around the edge of

the roof allows for natural sunlight to enter the building.

Figure 5.19: Site section through the laundry facility (Author 2021).
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The structure needs to protect not only inhabitants physically but also emotionally. Biophilic
architecture design principles will be implemented to ensure well-being (Abdelaal &
Soebarto 2018), as per discussed in chapter 1 and in figure 1.54-1.55. It is also the role of
the architecture to protect the environment through responsible regenerative design
principles to reduce the resources needed to operate as well as to ensure for optimal indoor

comfort see figure 5.46-5.49.

The intention is to expose most of the systems and how they function. As didactic systems
inhabitants can observe and learn through observing them. Through teaching, it should
inspire the viewer to apply mechanical systems and rain harvesting systems in their own
structures in the community. It is also intended for the water channels to be exposed and by
having mechanical channel openers for the community to participate in the stewardship of

the community fruit trees.
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HOW DOES THE TECHNICAL CONCEPT AID CATALYTIC NEXUS?

C—)
O
C—)

CATALYST NEXUS

(Momentum) (Bridge)

CATALYST

The technical catalyst lies in the structure as an educator, where the exposed systems awaken
enticement, curiosity, and mystery. This phenomenon provides a sense of being teased which
allows the user to investigate the space with curiosity. When a space has mysterious loci, it
provides the desire to move deeper within the space and restore cognitive restoration (Kaplan,
1995). This will be the start of the momentum towards more complex residences and informal
structures slowly improving Melusi through new knowledge and skills learned during the
construction process of Melusi waterfront. The community members will undergo multiple
workshops prior to the construction process learning new skills such as how to make eco-bricks
and how to construct with it. The second workshop will educate the members on how to construct
with glass bottles and the third workshop will be on how to make biodegradable soap and why
it is important to use the product to ensure healthy water recycling methods as mentioned in

chapter 2 with the precedent analysis.

NEXUS

The technical Nexus lies in the physical bridge (north-south-axis) and in the threshold spaces
where the structure integrates nature with the indoors, and through interior material choices. The
intervention forms also a bridge between the community and the quarry hole. The bridge is
articulated with permeable facades allowing the bridge to be visible and enable user interaction
with the outdoors. One of the design intentions mentioned in chapter one stresses the need for
safer and healthier public space, which is technically resolved by extending the exterior

streetscape materials into the interior spaces.

TECHNICAL PARTI DIAGRAM

. ’ Stack Ventilation
Stack Ventilation ke

%
: R T =
Roof garden / Walkway &
-]
£
k- 2
= ey
Courtyards () i}
; Rc!:',tuzc g "‘i_ Conirtyirds
= Courtyards / Refuge
/ Refuge -
Clurgy o .
dfspme
. - . — i . . The Panti diagram illustrates the spatial intention of a structural spine that merges
The .I‘am section I.]l|IJ_'Tl["ilid5 the multiple opportunities for this ufuli‘ stl_ucmru bf‘mg a with the existing strect and the smaller pockets that feeds from the spine which
platform and the diagonal wrap structure opens up the opportunitics for a roof garden cantilevers over the water body

and the structure that wraps over the edges of the flat roof becomes the balustrade.
This spine and pocket layout also creates possibilities of internal courtvards between
the spine and the pockets.

Figure 5.20: Parti section diagram (Author 2021). Figure 5.21: Parti plan diagram (Author 2021).

PRIMARY STRUCTURE
Portal frame structure on conerete pile footings

TERITARY STRUCTURE
Rope membranes as cooling mechanism and steel mesh as ranking space for plants.

— SECONDARY STRUCTURE

Infill walls non-loadbearing, glass bottle walls, polycarbonate sheeting and breeze blocks.

Figure 5.23: Axonometric of the structural configuration (Author 2021).
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Figure 5.25-5.26: Tllustrates the natural fall of pumped water breaking the surface of the water which is the only way oxygen is
achieved in the fish tanks. Photo by Author 2021 (Author 2021).

The author visited the Karoo Kafee Aquaponic Farm on 13 September 2021. This design
informed the system proposed for Melusi Waterfront due to the minimal resources used to
operate, sustain, and maintain the intervention. This entire system functions on gravity except
for one regular pool pump. The pool pump pumps the water back to the top into the Tilapia fish
tanks. Natural ways of putting oxygen into the water are visible in how the water falls onto the
surface of the water as seen in figure 5.25-5.26. Another interesting fact learned was that their
biggest client are shebeens located in townships for the Tilapia fish. Another benefit from this
way of farming is that it has 8-week turnaround time to harvest crops. The business model is a

linear system because profit can be received through the fish and the harvested vegetables and

greens.

This system was also exposed the viewer could easily follow the process by only following the

Figure 5.24: Karoo Kafee aquaponic fish tanks (Author 2021).

piped system see figure 5.27-5.28.
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Figure 5.27: Tllustrates the breeding fish tanks where smaller fish are carefully monitored and placed in new tanks once the fish grow. It is
important to put fish of the same size in a tank because bigger fish will eat the smaller fish (Author 2021).

Figure 5.28: Tllustrates the bottom planter which is an eben flow (Author 2021).

Timber crate detail

Figure 5.29: Concept drawing of the Karoo Kafee Aquaponic Farm (Author 2021).
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GALLERY 242 STATE STREET- OLSON KUNDIG

il

Figure 5.29-5.30: Illustrates the Mechanical system which becomes a design feature (ArchDaily 2021).

This Gallery is a multifunctional space and by extending the interior to the exterior the architects

replaced the front facade with a double- height floor to ceiling window which can be lowered and raised

depending upon the need of the user (ArchDaily 2021). The wall is operated by a mechanical system : i A
A | R _,»,\,,‘LE-?{'_*_”-"‘
and engine. This way of exposing systems will be applied in the Melusi Waterfront but will not be ‘jﬂf \\ m -{ | v),,-ﬁ’

functioning with an engine but with a counterweight system where human power and movement will be

needed to open windows.

Mechanical details will be used in the intervention to educate the community on how systems work and

to keep the community engaged in the harvesting and growing of the fruit trees.

Figure 5.31: Concept drawing of mechanical system (Author 2021).
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Figure 5.32: Illustrates the beautiful natural light the glass bottles give to the interior quality (Chapman 2019).

Figure 5.33: Timber portal frame structure filled with glass bottles (Chapman 2019).

This creéche inspired Melusi waterfront to non-loadbearing walls which is also called infill walls which
contributes to community participation and community engagement. This will also lower the
construction cost due to the use of recyclable materials. This method of construction is a good balance

between the community and the construction team contributing to the process.

Portal frame structure with infill walls

Grid substructure between the portal frames

Figure 5.34: Concept detail of portal frames and glass bottles (Author 2021).
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SITE INFORMANTS

Building is tilted 15 degrees towards East for optimal solar radiation

Site informants incorporated into the design (Author 2021).
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Surface flow wetlands

Water Filtration system
(Vosloo 2017)(Touter & Mauck 2017)

SYSTEMS

WATER FILTRATION MECHANICAL
SYSTEMS

AQUAPONIC SYSTEM Counterweight pulley

systems

Mechanical Systems
(ArchDaily n.d)

Aquaponic system
(De Kock 2015)

Counterweight pulley
systems

Figure 5.36: Mechanical systems manifested in the intervention (Author 2021).
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Figure 5.37: Top view of Melusi Waterfront filtration process (Author 2021).
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Phase 1 — Trash Trap

Removal of floating debris

Phase 2 — Oil Trap

Removal of contaminants lighter than water

Phase 3- Reed Bed

Removal of contaminants heavier than water

Phase 4- UV Irradiation

Removal of Microbes

Phase 5- Surface flow Wetland

SAFE DRINKING WATER

Figure 5.38: Diagrammatic representation of the water filtration system (Smit 2018).
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Figure 5.39: Diagrammatic representation of the stormwater catchment system (Author 2021).
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The water filtration system is the main system of this intervention. The intention is to expose the
water filtration system for passive education and observation. The water filtration system runs
through the entire site linking in with the other programs supplying the program with fresh water.
The smaller buildings supply the water filtration system with grey water. Rainwater is also connected
to the water filtration system. The Filtration system starts at point A as per figure 5.37. The filtration
process starts with a reed bed where the water then undergoes UV radiation. The water flow splits

into two directions. The first direction is north, flowing towards the aquaponic system. The water

% 4

flows slowly across the surface flow wetland until the water gets pumped into the water tanks. These (o,
Toilets | sewage

water tanks supply the freshwater tilapia fish of new fresh water as needed. The water in the surface

flow wetland is also used for the watering of the fruit trees through the mechanical channels. /

The second route is as follows: The water runs slowly on the surface flow wetland towards the

biodegradable soap factory where the fresh water then gets pumped into tanks and is used to make

soap. The surface flow wetland also supplies the laundry facility of fresh water to wash clothes. The

grey water used by the laundry facility is stored in a tank and pumped back to the reed bed starting

BATIR mg N't"’&h
point of the water filtration system. The end point of this water filtration system is point G, which is =3 =g n -
(7. e =
. ) o . o Road Segy Ping = S -
the water collection point, which is safe to drink. P geriee S e T =5 — ﬂ;_
Wit gyy » U U
é’ g
Serviee Raag Municipal truck
pumps out the tanks
. . . . . . . when needed
The service road makes it possible to catch stormwater in a channel that feeds into an oil trap removing
all oils and then feeds into the reed bed filtration system as seen in figure 5.40.
Figure 5.41: Illustrate the location of the conservancy tanks in the retained soil near the bathrooms for easy access to be pumped out by municipal

sewage works (Author 2021).

Due to no municipal connection to the mainstream sewage lines conservancy tanks will be used to
store the sewage. The municipality will have to empty the tanks regularly due to the high traffic
users. The service road makes is possible for a truck to empty the tanks. Only the brown water will
be linked with the conservancy tanks, the hand wash basins, showers, and bathtubs (grey water)
will be connected to the water filtration system. Biodegradable soap will be used at all facilities,

such as laundry and bathroom facilities, which allows the water to be recycled.

A B (

Stormwiater catchment removial of il ||-|- Stormwater jol
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Figure 5.40: Top view of Melusi Waterfront showcasing the stormwater catchment system (Author 2021).
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WATER CALCULATIONS
Yield Water Calculations
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TOTAL WATER YIELD (m°)
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Figure 5.42: Yield calculations of proposed intervention (Author 2021).

Demand Water Calculations

TOTAL DEMAND (n/month)

PLS AL PSS

Figure 5.43: Demand water calculations for proposed intervention (Author 2021).
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WATER CALCULATIONS
Water Budget Calculations
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Figure 5.44: Water budget calculations for proposed intervention (Author 2021).
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CONCLUSION
In conclusion, the water calculations confirm that rain water harvesting will mostly be
sufficient to sustain the intervention in a sustainable manner. As seen in Table C2 (figure
5.44) one can see that the water collected form the site willprovided 58% of the water
use. Therefore it is proposed to use from the quarry hole’s water to fill up the tanks during
the winter period with limited available water. The demand is not extensively more than
the yield and therefore can be solved by filtering quarry hole water into safe drinking

water and be stored into emergency storage tanks.

*Please read this conclusion in conjunction with Annexure A.

Melusi Waterfront rated a 3.9 / 5 on the SBAT (Sustainable Building assessment Tool)
see figure 5.45. Categories such as reducing transport, water efficiency, inclusion,
education, health and resource use all rated above 4/5. Other categories still need more

attention in future projects in Melusi.

The Sefaira tool have been used to determine the effect of a southern tower to the indoor
quality. Due to the nature of the facility only operating in normal office hours (8:00-
17:00) the mazimum daylight is needed to illuminate the interior to reduce alternative
recources such as artificial lighting. The basecase indiacted that the interior quality
would be mostly underlit and in the tower profile the interior is mostly overlit see figure
5.46-4.49. Therfore the tower profile has been selected. This profile also improves

natural ventilation through stack ventilation.

F PRETORIA
YA PRETORIA

SUSTAINABLE BUILDING ASSESSMENT TOOL RESIDENTIAL

1,04
SB SBAT REPORT 3,9
SB1 Project
I 0 |
SB2 Address
I 0 |
SB3 SBAT Graph
Energy
Social Cohesion .0 Water
Inclusion AN\ .Waste
\ Z &\ Y0 //
Services and Products - ’ d _ Materials
OActual
Education —— Biocapacity Target
Health < ) Transport
Access Resource Use
Local Economy “Management
SB4 Environmental, Social and Economic Performance Score
Environmental 3,8
Economic 40
Social 3,8
SBAT Rating 3,9
SB5 EF and HDI Factors Score
EF Factor 3,9
HDI Factor 4.0
SB6 Targets Percentage
Environmental 76
Economic 80
Social 76
SB7 Self Assessment: Information supplied and and confirmed by
Name Jua Greeff Date 08-11-2021
Signature
Figure 5.45: SBAT rating for the new intervention (SBAT 2021).
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@
Percentage of occupied hours where illuminance is at least 300 lux, measured at 0.85 meters above the floor plate. Percentage of occupied hours where illuminance is at least 300 lux, measured at 1.55 meters above the floor plate.
W 0% W 25% W 50% W 75% W 100k W 0% W 25% W 50% 75% 100%
Figure 5.46: Sefaira base case illuminance rating (Sefaira 2021). Figure 5.48: Sefaira altered profile illuminance rating (Sefaira 2021).
Percentage of days over the entire analysis period  (from 9AM to 5PM from November 9 through July 8)  receiving a minimum of 5 hours per day of direc
Percentage of days over the entire analysis period  (from 9AM to 3PM on June 21)  receiving @ minimum of 3 hours per day of direct sunlight.
. e

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
0% 10% 20% 30% 40% 50% 50% 70% 80% 90% 100% : ° ° ° ° ° ° ° ° ° °

Figure 5.49: Sefaira altered profile direct sunlight (Sefaira 2021).
Figure 5.47: Sefaira base case direct sunlight (Sefaira 2021).
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Semi-private aquaponic farm integrated with public space

Custom made powdercoated steel flashing fixed to purlin and wraps over the
double brick layer with bent drip.

70 x 70 mm powdercoated hot rolled steel frame (1000 mm x 1000 mm) with
glass wine bottles stacked onto each other like brickwork using grade 2
‘mortar as per engineers design and specifications

X > cor sheeti 63 deg. fixed to 100 mm x 50 mm x 20
‘mm colled rolled steel lip channel-purlins at 1000 mm /c in strick accor-
dance with manufacturer’s specifications by an appoved structural engineer

100 mm diameter PVC pipes with 10:mm holes dripped into the pipe at 300
cle. The PVC pipe is slanted at a 5 degrec angle and hangs from the concrete
Toof

170 mm In situ off shutter conerete slab to engineers design and specifica-
tions, grey torched-on spray-on waterproofing on a min of 30 mm screed with
1:200 slope.

DETAILS 400 x 400mm solar light fitted composite decking boards fixed to the conerete
i d an steel angle as per engineer: ificati

‘Custom made precast concrete coping, bedded and jointed in class 2 mortar
with drip joints

1000 x1000 mm panels of 50 mm x 50 mm grating size heavy duttystainless
steel vitagrid grating panels fixed onto a steel angle fixed 10 the concrete
walls of the fish tanks

100 mm dia PVC pipe slanted at an angle from one fish tank to another using
gravity.

Rubble fillinh behind the retaining wall

100 mm Geopipe as per engineers’s design and specifications.

info itu fe raft i ified by the engineer to cary
the weight of the water tanks.

5 mm Thick Bentofix geosynthetic clay liner waterproofing membrane. Laid
with 300 mm longitudinal averlap and 500 mm cross overlap under the pre-
cast concrete coping

Figure 5.50: Ground floor section of Melusi waterfront (Sefaira 2021).
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Figure 5.51: Section A-A Submission for technical crit (Author 2021)
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AQUAPONIC SITE SECTION ACROSS THE QUARRY

Aquaponic Farm cantilevering over the Quarry Hole
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Figure 5.52: Site section through the Aquaponic farm for technical crit submission (Author 2021).
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Figure 5.53: Detail B-B submission for technical crit (Author 2021).

Polycarbonate corrugated sheeting fixed to 100 mm x 50 mm x 20 mm colled
rolled steel lip channel purlins at 1000 mm c/c in strick accordance with man-
ufacturer’s specifications and approved by and engineer,

1000 x1000 mm panels of 50 mm x 50 mm grating size light dutty aluminium
vitagrid grating panels fixed and bolted to the portal frame trusses as per engi-
neers specifications.

Aluminium frame with polycarbonate corrugated sheeting within the alumini-
um frame fixed with a hindge system 1o a steel plate welded to the 203 x203
mm H-section beam. The moveable panel opens and closes with an counter
weight precast concrete ball as per engineers design and specifications

100 mm diameter PVC water pipe connected to an 100 mm diameter flexi
pipe.

25 x 30 mm diameter HDPE 100 x 100mm woven mesh rope fixed to the gal-
vanised steel hooks fixed to the bottom of the timber crates.

30 mm thick timber crates built by community members with a 4mm thick
waterproofing membrane glued onto the internal timber box,

500 mm x 500 mm white mat vinyl composite tile glued onto the reinforced
conerete slab,

200 mm thick in situ reinforced concrete slab on the 5m interval concrete col-
umns.

50 mm thick aluminium frame with an fixed exterior polycarbonate corrugat-
ed sheeting with a 60 mm air gap and on the interior have a Ethylene Vinyl
Acetate sheeting. A strip LED light in the cavity as per electician and engi-
neers specifications.

203 x 203 mm H-profile beam bolted to the 305 x 165mm I-section portal
frame supporting the 400 x 400mm solar light fitted composite decking
boards.

305 x 165 mm | section portal frame structure fixed and bolted to a round re-
inforced concrete fooing with a pile foundation as per engineerds design and
specifications

Reinforced concrete pile foundation and upstand every 5m as per engineers
design and specifications
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2 Degree sloped 0.6 mem Derk Dolpbin Chromadek (BR
fixed 10 80 x 76 x men tievber purling o8 9% 150 x 1000 mm cesling.
basrd with 50 mm Iscbosnd insulatice Ntec

Purpase made charcoal grey zincalume flasing

] fixod 10220 % 220 x 6 mm
Sted tube poetal framme stuctare

220 X 220 X 6 mm Powdercoated steel tube structural portal
trame,

fixed
 stect plite fixed with bokts & per engmecrs design ans
specifications

Polycabcasse cormugated sheesing i) 63 degres, flxed to 50
x - L

onginec ey
fived o alummium lousre system

Resyclod Wise Bectle with mortar stacked between 50 x
50 % 3.5 mm sqare hollw section frame as per engincess

cugincers design and spei fications

Facebeick wall with brick force every five bck layer
5 per crgimeers design ans specificatioes

DETAIL A

3 mm Corsen Steel plate fixed 10 brick wall

Laundry facility Stack Ventilation Tower

1:25

Figure 5.54: Detail A-A poster for Exam purposes 15 December 2021 (Author 2021).
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STACK VENTILATION

Laundry facility

204



&
I.INIVERSI‘I’EH VAN PRE‘IORIA
UNIVERSIT RETORIA
A4

\'I.INIBE!ITHI I’A Pll!'lDl!iA

%

’ .
»
<
W
»

4
NS

v/

4

%

SR

\YI A\
%X XPK

2
SN
»

4 \v/

Y/
\/

AN

NV
XPX

NN
; <

<>
>

L

N

2

SIS
YZ N
NZ N

"

N 7N 2NN

>
AN
S

A
I
v
X
"
N
4
4

PXPK P h

N NN N N
NS
%N N N N N
w ;& PXPK
Mt&élm"

Pre-cast Concrete Corrugated Sheeting Off shutter
Breeze Blocks

AN

AN

<
N

A

v'!

Reinforced Concrete

Singl facebrick with brick force every § layer brick course:

Screed to fall behind weep hole /—\

Weep hole

a
sadks of the coping.
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DETAIL B AXONOMETRIC DETAIL B

Surface Flow Wetland & Water Channel Fruit Tree Water Channel
1:25 1:10

Figure 5.55: Detail B-B poster for Exam purposes 15 December 2021 (Author 2021).
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Recycled wine Bottles Rod Facebrick

Polycarbonate Sheeting Off shutter concrete

Facebeick Upstand

Custom mate charscal grey riscalume flasing fived o the
polycartonate sheeting

_——
P Pobycarbonate coerugsted sheeting fixed 80 100 x 0 x 20x
/// 20 cold rollod lip chamnct purlin fived to the 220 x 220 1 6
— mm Powderoatod stect tube poctal frame stracture as per
—— : engincers design wnd specification

Recycled wine boethes with montar stickad hetween 0 X S0
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el BN - design and speification s brickforos %0 be addod as o
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e o™ E - Scrood to fall as per engmeers design and specification

with tech- oo wibcrproofing 10 speciatid spasfication
< scrood layer

170 men Remforosd off shutter concrete slab a5

por engincars design and specifiations

S mm dia Steel rod fined to aluminium bracket so
b fived to the off shusser concrese stab.

— . — — 100 mem dis PVC waser pipe fixed fo the
B ' alumenium bracket
254 x 146 mes Steet I beam frame as per
engincers design ams speafications.
10 mim stee] s weldes 20 the boctcen arge of
the 254 x 146 mm Stedl Hicam

DETAIL C ROOF PERSPECTIVES

Aquaponic roof and water aerate system

1:25

Figure 5.56: Detail C-C poster for Exam purposes 15 December 2021 (Author 2021).
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Woven Rope Composite Decking Polycarbonate Sheeting Off shutter
Reinforced Concrete
gﬁ/ﬁ/ﬁff”"‘ i s
| : 1000 % S0 men

o

--------- ﬁ $0x30
....................... o T o * opens —‘“m-mm

- (I R 100 men dia PVC pipe perforatod pipe at $0 mm intervals.
|
305 x 168

waler pipe
stecl books i the top 203 x 133 x
pevofing mabease ghied onto the timber bos.
s00x on
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45 shutter
250 footngs # Sm
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100x
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i A strip LED light in
203 x
308 %

5 -

stecl flat ber.

10100 mem x 50 x 20 mm collod rolled

grey zincabumns: flashing

e S0 xS e mild stecl Bl steed bar weldad 10 203 x 203 mm H-section steel
308 x 165 »

203 mm Hesection sieel

I‘ bem

185 x S0xs0

DETAIL D

Counterweight Panels Aquaponic Facility

Figure 5.57: Detail D-D poster for Exam purposes 15 December 2021 (Author 2021).
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AXONOMETRIC DETAIL D

Aquaponic Facade
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Figure 5.58: Site section for Exam purposes 15 December 2021 (Author 2021).
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Figure 5.59: Section A-A for Exam purposes 15 December 2021 (Author 2021).

212
© University of Pretoria



&

3

A4

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Yu

NIBESITHI YA PRETORIA

— NN T T Vs VAN
- “ —

I |

T S ST T
W |

Figure 5.60: Section B-B for Exam purposes 15 December 2021 (Author 2021).
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Figure 5.61: Ground floor plan for Exam purposes December 2021 (Author 2021).
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FIRST FLOOR PLAN

Figure 5.62: First floor plan for Exam purposes December 2021 (Author 2021).

218

© University of Pretoria



0
ERSITY OF PRETO
BESITHI YA PRETO

v
]

IVERSITEIT VAN PRET
|
N

un
UN
Yu

()

Polyecarbonate sheeting

Steel Grating

Hoop Mait Brown

De

orobrik

%

C

¥

_—r

4 N
A

AT,
7

L

|

N

AN
A
4

N .
N

1
¥

(A
S
AR
/A€ AN
34
AN AN AN Y

>
»

<]

AN
<]

S

A
LA
¥

I}Vf\

]
4

PR
%

Y
4
2l ax

N

.
A

Precast Concrete

XY

N

ANA }‘l’l

A/

N

R IR IR 2R P X i

Breeze Block

<]

3

<A

A%

q

p"

%

W AN AN AN

J
\

%
3

¥
¥
S

s
N

v/, N
¥
4

RSN AN
N7

1P
r
D

.‘
]

J>
J%
v w‘\v{

NCANCARN

..
»

AN AV

A
4

PY
N

el
o)
-
=
=
=
=
U
-
=
=
e
=
~—
3
=
W
-~
)
By
8]
B
e

Firelight Satin pavers

Stack Bond

MATERIALITY

Composite Decking

Laundry Facility

o

Figure 5.63: Materiality of laundry facility for Exam purposes December 2021 (Author 2021).
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Figure 5.64: Materiality of aquaponic facility for Exam purposes December 2021 (Author 2021).
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Figure 5.65: Structural composition for Exam purposes December 2021 (Author 2021).
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Public market space
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Figure 5.66: Allocation of the multiple facilities on site for Exam purposes December 2021 (Author 2021). 226
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Figure 5.67: Location of views taken on site for Exam purposes December 2021 (Author 2021).
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Figure 5.68: Views A-D for Exam purposes December 2021 (Author 2021).
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Figure 5.69: Views E-H for Exam purposes December 2021 (Author 2021).
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Figure 5.70: Views I-J for Exam purposes December 2021 (Author 2021).

Figure 5.71: Water management schemes for Exam purposes December 2021 (Author 2021).
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Figure 5.72-5.75: Photographs of final Exam 15 December 2021 (Author 2021).
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