approach to the hydroponic factory to the market

132



Figures 142: productive urban landscapes
[author, 2010]

chapter seven

design conclusions

The new design fulfills the principle aim of
the project: it creates an interface that closes
the proximity between industry and the urban
environment. Because of this, the design aids
in the development of a sustainable, resource-
efficient and productive culture for Pretoria
West and the greater Pretoria also. This aim is
fulfilled by drawing closer the legacy of 20th
century autonomous industry to the future of
21st century hybrid urban industry through
the program of vertical and urban agriculture.
The design is also prototypical in program and
use of new materials.

There is great opportunity in the further
development of this project, in many fields
of specialisation - from engineering, building
energy design to new building technology for
South Africa. This project aims to be a starting
point for debate, research and innovation.

Through the new role of architecture as
producer, the new design illustrates the
harmony of a social urban landscape, industry
or productive process and the natural
environment - one building illustrating the
proximate conditions needed between man,
technology and the environment to develop
a positive, evolved urban society for the 21st
century.
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eXiSti ng underground

Figure 143: Typical lowest level of the
bunker [author, 2010].
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conveyor belts exists towards the south

—

o,
St N
—n
solid concrete structure
hollow void space
Figure 144 (opposite)
& 145 (right): typical
section of the bunker
[author, 2010].
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Figure 147: Basement plans part one [author, 2010].
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Figure 148: Basement plans part two [author, 2010].
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old railway level

n.t.s.
Figure 150: New plane part one. [Author, 2010].
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Railing - 1100mm high

-
O -
-]

dia 50mm bamboo railings clipped with saddle
clamps to dia 50mm bamboo vertical full round
bamboo culms

“ull round bamboo culms @ 1200 c/c bolted to

galva traps and end plate, end plates bolted top and
underside of slabs

exterior culm spliced @ 3700mm

in galvanized steel holding bracket to 400mm

bamboo beams

(o} pulleys screwed, glued and sealed with epoxy
resin into dia 50mm bamboo culms
fitted 0 micron translucent polyethylene greenhouse

ering sheets as part of a motorized retractable

greenhouse wall system
~hite woven greenhouse insect net on interior
per manufacturers' and specialist detail design

(%,

in-situ concrete wall
uttering finish all as per structural engineer

detail specification %
225mm full bamboo composite floor edge /|

dia 40mm bamboo frame bolted to 150 x
75 x 10mm galvanized mild steel frame
with M12 bolts and washers, bolted to
concrete slabs and concrete walls with

M16 bolts and washers

150mm x 150mm split bamboo grid wired to._~
interior frame can be unhooked for
maintenance of biowall system
ensure that entire structure is rigidly
connected

bamboo ladders

strap 150mm x 50mm thick rockwool
segments to split bamboo grid, weave drip
lines through split bamboo grid

plants rooted to rockwool

greenhouse reversible exhaust fans to
bamboo frame

- ﬁIZOmm deep composite bamboo floor

halved dia 100mm bamboo culms on
composite bamb@o t’rlmary beams and
open joists §2¥f~

Concrete and topﬁ%ﬂ o be of bamboo
fibre reinforced, suj Jsfump,
self-compacting con aﬁe wpth latest
generation poly¢arb CH
superplastizers
concrete ti
indicated

All as per stru
specifications

finish floor level

— .00
hydroponic level 3
e e T 8200.00

A T

specifications s
reinforced high-carbon content fly-ash cast

technology



ng conceptual

evolvi
ng development

build

a n C h O r Figure 154 (top) and Figure 155 (middle): From concepts to result [author, 2010]. C O n C r' e t e
Development on the concept of the living building towards the resulting concrete expression

W e S t of the research investigation and a singular form of architecture - the hydroponic food r e S u I t S

factory. Drawing above shows the heavier western facade.



conceptual retractable
development s k I n s

C O n C r' e t e Figure 156 (top) and Figure 157 (middle): From concept to result [author, 2010]. f i I t e r

Development on the concept of a building of light and frame and the resulting concrete

r e S u I t S expression of the research investigation on new building technologies into a singular form e a S t
of architecture. Drawing above shows a typical section and the lighter eastern facade.



Figure 158: The bus stops and market
space. [Author, 2010]. The exterior
experience of the building is that of a
grounded building - a building belonging to
its concrete context and solid heritage.



suspended grounded
Il n s 1 d e outside

Two dia 80mm Borax
infused split bamboo
culms bolted with three
M16 bolts and washers
to steel strap and steel
base cap. Bottom of
culm filled with high
carbon content fly ash
cement mortar
Structure bolted to
reinforced cast in-situ
urban furniture

200m galvanised steel kickplate

X 75 x 6mm galvaniz

eel angle welded to bea ~———100mm bamboo full culms open joists

culms bolted through with 16mm threaded
steel to diagonal bamboo open joists and
bamboo beams

225 thick reinforced cast-in-situ
concrete urban furniture footing
drip joints on both slab edges

custom saddle clamps and
locking plates @ 1200 c/c

& ~ saddle clamps and locking g s . . 800x 300 x 75mm
o= plates @ 1200 ¢/c ﬁ 1;3'53 - 1:|L00md"f‘ ';gh bamb ilings bolted pre-cast concrete xcavate to reduced depth of 100mm below
Interior Passage q mm long dia >~bmm bamboo rallings bolte paver plank finished level (250mm below dpc) and cart all

AN

to bamboo open joists with M10 bolts and
washers; stanchion centers @ 1200mm

1500 x 1200 x 50
galvanized mild st
ended Mentis Gri

spoil to licensed, off-site tip.
Supply and lay on 25-40mm 10:1 grit
4 sand/cement bed, insert high-carbon content

I

galvanized steel

finish floor level

= - 0 ) e le concrete masonry, laid in herringbone pattern
hydroponic level 3 s arid lai = B . - .
T \I?h FITTITTTITTILT I\I [T1 . mentis grid lain loose 4 a o / %Clerallsne of debris and rubble on completion.
- = i ] on concrete storm = g -
Il @ Lol water channel existing curb
oo
I brt bus level

Elgl/o

8

7 %%// LTI

i L T S

4

dia 100mm bamboo culm, rattan
and epoxy connected in rigid
frame and steel ties to composite
open joist and columns

halved dia 1Q0_‘ m bamboo.egim:
composite bamboo primarybeams and open joists
Concrete and topping to7be of bamboo fibre reinforced,
pacting concrete with latest . . .
cafboxylate superplastizers, minimum 2 LN olild be (715—1QOmm|thk;ck,};/théek)sis atr?as torg(r)%nng or
fete toppings of 85mm or as indicated faRandiriyg’ pathways and paving, slabs should be at least a Z00mm
b . . P ick reinforced concrete slab with a sub base of 100mm minimum, all
(¢ structural engineers detail specifications X . P

i as per structural engineers and manufacturers detail specification.

D02 DO1

- Fi 159 (left d 160 (right): Typical detail -
e X p e r I e n C e e;gpurreessing ex(piri)en?gs of verti((?zﬂity) andyggsaemb?yalo?‘ e X p e r I e n C e

the new living building [author, 2010]. The building

- - interior is an experience of verticality and of suspension
V e r t I C a. I I t y l[hrOILghla newxbuillding mat\ériall:s![r)lljctural balrjnboo.I a S S e m b I y
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Figure 161: Development of concepts to
concrete building [author, 2010].

Figure 162a and 162b (opposite): Photographs
of the development of the concept model - a
building of frame and light [author, 2010].

Detail 05 and sketches shown here (steel)
demonstrates the same principle of construc-
tion but with different materials. These con-
figurations illustrate the evolution of the pas-
sive barrier of the bunker object into an active
urban space. This is also seen in the assembly
of the different parts - dissolving from a solid
stereotomic west towards a light tectonic east.
The past is dissolving into the future.



dissolving
materiality

Railing - 1100mm high 47 4
dia 50mm bamboo railings clipped with saddle clamps to v
dia 50mm bamboo vertical full round bamboo culms a2 4

500mm thick reinforced high-carbon content fly-ash o ae
cast in-situ concrete wall « Lo
with steel shuttering finish all as per structural .

engineer detail specification B

Pipe covers 150(

half dia 100mm bamboo culm fixed in
galvanized mild steel saddle clamp to reinforced
concrete slab

tis Grid Rectagrid

fixed to 75 x75 x 6 mm galvanized mild steel frame, mild
steel frame bolted to concrete column and slab

400 mm bamhoo heam

three dia 140mm full bamboo culms bolted together and
bolted to galvanized mild steel end plate

end plate bolted and rigidly connected to bamboo columns
and beams with M20 bolts and washers, and to concrete
column with M20 Anchor bolts

400 mm bamboo interior composite open joists (diagonal
three dia 100mm full bamboo culms joined with dia 50mm bamboo
webs, webs and culms joined with rattan rope (or similar) and epoxy

glue, joist bolted to galvanized mild steel end plate
end plate bolted and rigidly connected to bamboo columns

dia 50mm full round bamboo culms @ 1200 c/c bolted to galvanized steel straps and end plate,
end plates bolted top and underside of slabs and beams

exterior culm spliced @ 3700mm

culms fixed in galvanized steel holding bracket to 400mm bamboo beams

Cable guiding pulleys screwed, glued and sealed with epoxy resin into dia 50mm bamboo culms
fitted with two 200 micron translucent polyethylene greenhouse fabric covering sheets as part of a
motorized retractable greenhouse wall system

provide white woven greenhouse insect net on interior

All as per manufacturers' and specialist detail design specifications

- Figure 163: Typical details expressing experiences of dissolving materials - elements of

e X p e r I e n C e mass moving towards elements of light [author, 2010].
The dissolving elements of mass to elements of light enhances the experience of the
underground sunken structure of the concrete bunker and the above ground suspended

e a r t h character of the bamboo in the hydroponic food factory. This shows the evolution of the
bunker as a closed, introverted object into a open space of light and air.



Figure 164 (left): Photograph of the working model [author, 2010]. The agriculture program requires as much natural ventilation as possible, and retractable greenhouse walls and

Figure 165 (centre): Frame and construction of final model [author, 2010].  retractable greenhouse roofs are proposed. This further encourages the development of an open frame building -

Figure 166 (right): Unfinished final model from above [author, 2010]. with moving, opening walls, translucent and transparent skin and an experience of edgelessness. The photos show
the development of the models from the working model to the final design proposal.



O p e n
building

500mm thick reinforced high-carbon content fly-ash

-—Operable greenhouse roof
75 x 57 x 900 mm tubular motor box and cover with with 75 x
50mm spiral pivot rotation rods fitted with saddle clamps and
holding brackets to dia 50mm full round bamboo culms, primary
400mm bamboo open joists and to primary 400mm bamboo
beams @ 600mm c/c
Full round bamboo culms bolted to secondary 400mm bamboo
beam with galvanized steel straps and end plates

cast in-situ concrete wall
with steel shuttering finish all as per structural
engineer detail specification

three dia 140mm full bamboo culms
bolted together and bolted to galvanized
mild steel end plate

end plate bolted and rigidly connected to
bamboo and concrete columns

400 mm bamboo interior composite open joists (diagonal)

400 mmbamboobeam

Roof covering: opaque double 200micron polyethylene
greenhouse fabric

Internal gutter frame

Min 125 x 125 x 0.06 mm galvanized steel gutters clamped with 25
x 3 mm galvanized mild steel bands and provided with angles,
stopped ends and outlet nozzles as per manufacturers
specifications. Gutters shall be bolted to brackets at front with

6 mm galvanized gutter bolts, one to each bracket and positioned
close-up to underside of beaded edge of gutter. Sheet metal
flashing over frame into opening roof gutter system, extend
flashing beyond outside of frame with a minimum turn-up of
75mm, all as as per specialists detail specifications

three dia 100mm full bamboo culms joined with dia 50mm
bamboo webs, webs and culms joined with rattan rope (or
similar) and epoxy glue, joist bolted to galvanized mild
steel end plate

end plate bolted and rigidly connected to bamboo columns

dia 50mm full round bamboo culms @ 1200 c/c bolted to

otorbox
nternal gutter

fabric guiding

c/zybfes"notorized swivel rods

-woven white
polyethylene
insect nets

galvanized steel straps and end plate, end plates bolted top
and underside of slabs and beams

exterior culm spliced @ 3700mm

culms fixed in galvanized steel holding bracket to 400mm
bamboo beams

Cable guiding pulleys screwed, glued and sealed with epoxy
resin into dia 50mm bamboo culms

fitted with two 200 micron translucent polyethylene
greenhouse fabric covering sheets as part of a motorized
retractable greenhouse wall system

provide white woven greenhouse insect net on interior

All as per manufacturers' and specialist detail design
specifications

experience
a | r

Figure 167a (top), 167b (middle) and 167c (bottom): Photographs of the construction
of the final model [author, 2010]

Figure 168: Typical details of the new living building [author, 2010].

The building roofs are operable greenhouse screen roofs, allowing maximum air and

light for crop production. 157
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Figure 169a (top left), 169b (top middle) and 169c (bottom
left): Working models [author, 2010].

The photographs show the evolution of the concept into
the final building through physical models.

Figure 170 (below): Collection of photographs of the
construction of the final model [author, 2010].

The images show the construction of the final model,
illustrating the bamboo structure, concrete massing
elements, open and closed retractable walls and roofs,
concrete floors stopping short of each other and semi-
transparent intermediate gridded floors - a dissolving,
open, organic building.



Figure 171 (top):
Finished final model
eastern elevation
[author, 2010].

Figure 172 (far left):
Finished final model
western elevation
[author, 2010].

Figure 173 (left):
Finished final model -
view towards station
[author, 2010].
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Figure 174 (right): Introducing new ideas - exhibition night 25th November
2010 [author, 2010].

Explaining to visitors the innovation potential in new materials and programs
for 21st century architecture.

Figure 175 (below left) and 176 (below right): Collection of photographs of the
group model - exhibition night, 25th November 2010 [author, 2010].

The photographs show the development potential of the site and the place
of the hydroponic factory in the larger scheme. The hydroponic factory is a
conceptual and literal acknowledgment of the legacy of the site, and now
advocates the evolution of the 21st century building and urban environment
by taking progressive steps towards the future. The industrial heritage of the
site is now its productive future. The exhibition night drew attention to the
new role of architecture in productive urban environments and new, resource-
efficient building technologies. There was a great public interest in the concept
and execution of vertical agriculture and bamboo technology for South Africa.

Figure 177 (opposite left), 178 (opposite right): Interest in Pretoria West
[author, 2010]. A new public interest was created in the redevelopment of the
Old Pretoria West Power Station and an awareness was created for the value
of industrial heritage and industrial sites.

Figure 179 (opposite, middle), 180 (opposite right): Hydroponic food factory
in context [author, 2010].
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reflection

This thesis is an architectural response to the
research topic and investigation and should be read
as such. The calculations and estimates should be
considered as a base and platform for development
of the total project in all its various specialists fields.
The resulting building of the research presented in
this document is a conceptual model for vertical
agriculture on the Old Pretoria West Power Station,
Pretoria, South Africa. The project provides insight
into the viability, probability and possibility of the
concept of vertical agriculture - giving realistic
direction for not only the global 21st century urban
development, building typologies or programs, but
more importantly, the project gives realistic direction
in the application of future-orientated concepts and
technologies in a local context for South Africa. The
total project is ready for further research, exploration
and resolution.

Let us learn not only from what we know already,
but from what have yet to discover.

Figure 181 (opposite): Creating our future - looking
towards a new legacy [author, 2010].
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