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10 / TECHNICAL DEVELOPMENT

10.1 / INTRODUCTION

The design of form; creation of space; and technical
resolution are inseparable, accordingly the search for
a relationship between man, nature and building is
evident in the concept of this dissertation. This chapter
is a continuation of the design process on a detailed
level. The purpose of this chapter is not to produce
contract documentation, but rather to communicate the
development of tectonic ideas. Tectonic development
explores the potential of creating new ways to deal
with structure, materials, technology, and construction
details in order to convey the concept and meaning.

10.1_ The relationship between man, building and nature can
also be translated to a detailed level.
(http://www.soulsofdistortion.nl/images/vitruvial.jpg, http://
miguelmartindesign.com/blog/wp-content/uploads/2011/01/
figure7.jpg, edited by author, 2015)
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MRty Crawle

10.2_ Constructed insect habitats always provide holes or
cracks that create shelter for the insects (http://www.
inspirationgreen.com/insect-habitats.html, edited by
author, 2015)
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10.2 / INFORMANTS

10.2.1

THEORY /

Regenerative theory proposes that humans and nature
co-exist in a mutually beneficial relationship. This
theory can be adapted by applying Steward Brand’s 6 'S’
approach to building, thus not only creating materials
and details that respond to the environment but also
creating space in the building for nature to grow.
This can be achieved in the technical resolution by
developing multi-functional building elements; re-using
the existing materials found on site; and enhancing the
existing environment by adding new ecosystems.

10.2.2

NATURE /

The informants that influenced the design of the
technical solution can be narrowed down to climatic
factors; insects (pollinators and their habitats); flora
(plants and flowers); the living wall as an extension
of the urban vision; and the humans who inhabit the
building

10.3_ Diagram illustrating the tectonic approach to the
building, the building emerging from nature (Author, 2015)

10.2.3

THE LIVING WALL /

The Water channel that intersects the site forms a strong
axis along which the buildings on site are organized;
it informed the technical solution. One of the water
channel’s purposes is to filter the building’s waste-
and rain water, therefore qualifying it as an element
separate from the rest of the buildings.

The living wall consists of recycled bricks and wood
found on site. These materials were chosen for their
reaction with water, seeing as the living wall represents
the water collection and the filtration process.

The wall will eventually form part of the buildings along
with a welded wire mesh to hold the creeper plants that
grow on the facade. When the water channel reaches
the end of the site, where it disgorges water into the
river, the materials change to gabion walls to become
more integrated with the environment and fade into the
site.
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10.3 / CONCEPT

The change in building forms is based on the concept
of progression into nature, which is reflected in the
construction of the building. The construction highlights
the transition between different materials by separating
the materials with only a small link to connect them.

The concept formed by the informants, can be captured
in one diagram, which is an adaption of Steward Brand’s
6 ‘S” principles. Here ‘site’ is added to ‘structure’, which
formulate the ‘skin” and ‘services’. They are combined in
the single element of the building envelope, where the
structure responds to the environment. The concept can
thus be illustrated as a release into nature; the building
becomes part of the environment. From the conclusion
of the eco-mapping, it is clear that the site consists for
the most part of grasslands with only the hill and trees
to provide habitats for the insects. Therefore, insect
habitats had to be created in the building envelope. The
insect habitats become part of the building envelope and
the theory is reflected that a relationship between man
and nature must be established.

10.4 _Steward Brand 6 “S” adaption
to integrate site, exploring materials
(Brand, 1994: 13 edited by author,
2015)
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10.4 / MATERIALS

10.4.1

MATERIALS DECISIONS /

The materials generated for the material palette are
based on the concept of progression into nature. The
material palette is divided between the living wall and
the building.

Living wall / The material used for the living wall is bricks
from the demolished buildings on the site. The bricks are
staggered on top of each other with gaps between them
to create habitats for the insects and plants to grow. The
bricks will be in contact with water, so naturally moss and
algae will grow to add to the ecosystems and provide
nutrition for the insects.

The Building / The building will be in contrast with the
living wall; therefore, instead of clay bricks, a combination
of concrete bricks will be used for infill. The combination
of steel frames and welded wire mesh panels for the
plants create a lightweight effect. A reinforced concrete
base is used to anchor the building to the ground and
help illustrate the progression into nature. As the ground
surface should always be permeable to allow water to
seep through the soil, gaps between walkways and water
channels on the side of the building is an appropriate
response.

10.5 _ Exploded section showing the
different layers (Author, 2015)
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10.4.2
MATERIALS PALETTE /

MATERIALITY OF FLOOR SURFACES / Transition towards building

2 SO ‘ Ny = “® e an
Planted flowers On site Grass Grass between Rocks between Gabion walls held Precast concrete Power floated
Concrete slabs Concrete slabs  together by welded slabs concret floor in-situ
wire mesh

MATERIALITY OF WALL ENVELOPE / Transition towards building

Welded wire mesh Taper flange C Concrete blocks EPS insulation;
channel profile galvanised metal skin

N
\‘ %
Concealed fix klip- Purlin; Steel lipped EPS insulation;
lok roof sheeting C- channel galvanised metal skin
10.6 _ Material palette (Author, 2015)
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10.5 / STRUCTURE

10.5.1

PRIMARY STRUCTURE /

The primary structure is the skeleton of the building that
holds everything together. It starts from the living wall, as
a concrete base anchored in the ground, and is then lifted
from the ground, becoming a more lightweight frame.
The lightweight frame consists of a combination of steel
channels and spacers. It holds water downpipes and
services for the building. Avierendeel structure also forms
part of the primary structure as it holds the first floor
and permits it to cantilever above the ground, allowing
the natural flow of water and ecosystems to continue on
the site. Both primary structures are constructed of hot
formed steel members with a heavy concrete base.

10.7_ Buildings Primary structure;
concrete base acts as an anchor
(Author, 2015)

F 10..2
SECONDARY STRUCTURE /

The secondary structure supports the cladding and roof
of the building. Apart from the steel vierendeel structure,
the materials used are light steel frame materials (LSF)
which consists of panels fixed onto the concrete floor
with cold rolled steel C-channels, filled with insulation
and fixed with treated wood panels.

10.8_ Buildings Primary structure; Steel
frame hovers over site (Author, 2015)
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10.6 / ENVIRONMENTAL CONSIDERATION

10.6.1
CLIMATE /
The site allows for the building to be orientated north. Roof ventlation extracting
Even with minimal existing shade on the site, the building building
itself should be well screened in summer.

Climatic factors were considered to create a comfortable

habitable space inside the building. The placement of

green screens on the northern facade with sunshades at

correct angles prevents direct sunlight from entering the
building. The insect habitats also require different climatic =
conditions, which the building can provide. The southern -

side of the building is shaded and mounds beside the Alcicendison roons |
building allow for beetles to burrow their holes in the soil. gy
The northern side is mostly sunny with creepers allowing
butterflies to create homes underneath the leaves.

Diagram 1; illustrations of climatic factors

10.6.2

EARTH TUBES /

The ground floor of the building mostly consists of open-
plan offices, which are ventilated through strategically
placed louvered windows that can be adjusted by the
occupants of the space. The temperature inside the
building is controlled through the use of earth tubes
that run 3 meters under the soil, where the temperature
stabilizes (what is the temp.?). The tubes enter the
building at the ground and first floor with the assistance
of fans powered by photovoltaic panels. The stabilized
air entering the rooms controls the temperature inside Earth tubes inlet, stabilizing and con-
the building. The heat gathered inside the building is 154 The building is designed to gl A EemBS FESUE TSI GRS
extracted through a ventilated roof and solar chimney  3ccommodate passive systems; earth tubes

assisted stack. and ventilating roof (Author, 2015)
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10.7 / TECHNOLOGY

10.7.1

FACADE /

The facade of the building envelope represents the
relationship between nature and the building. It is the
welded wire mesh that allows the plants to grow on the
facade. This green screen becomes the insect habitats and
provides natural shade for the people inside the building
during summer. It also creates a covered gathering space
outside the building where occupants can enjoy the
beauty that nature provides.

10.10_ The roof shape allows the heat gathered in

the building to rise(Author, 2015) 10.7.2

ROOF /

The roof is the sheltering envelope of the building. Its
purpose is to protect the inhabitants of the building from
weather, heat, wind and sunlight. It plays an important
role in collecting rainwater and then distributing it to
storage tanks. The roof form also allows the air that heats
up inside the building to flow to the solar chimney.

10.7.3

SERVICE /

The services needed in the building are the air-
conditioning piping that enters the insect rooms and the
extraction fans that exit the rooms. The extraction fans
are located in the ceiling of the roof, but are held by a
steel frame that suspends from the primary structure.

10.11_ Water collected from the roof is led to a
central point (Author, 2015)
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10.12_ The infill walls on the ground ‘

floor (Author, 2015) PRIMARY STRUCTURE SYSTEM / ‘
The concrete base is the anchor of the building and intersects the
environment T ’

10.13_ Habitat spaces created inside and
outside of the building (Author, 2015)

STEEL STRUCTURE /

The steel structure detatches itself from the concrete base the further it
moves along north to the natural zone, it cantiliviers using the structural
force of the lattace girder.
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10.8 / SBAT PERFORMANCE

The SBAT analysis tool was used to rate the proposed
architectural intervention.

SUSTAINABLE BUILDING ASSESSMENT TOOL (SBAT- P) V!

PROJECT ASSESSMENT

Project title:  Insect Research Facility Date

Location East of Pretoria National Gardens Undertaken by

Building type (specify): Educational Company / organisation
Internal area (m2) Telephone Fax
Number of users Email:

Building life cycle stage (specify): Design/Construction/Operation

Oécu pant Comfort

Materials & Components

Inclusive Environments

Ongoing Costs Adaptability

Social 3.8 Economic Environmental

10.14_ The SBAT analysis illustrates the
proposed architectural interventions
performance (Author, 2015)
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10.9 / FINAL FLOOR PLANS

10.9.1
WATER CALCULATIONS

Hard surface collection in ZONE 1:
221 147m?2

BUILDING 1:
Workers/12
Water Usage/12 x 5 = 60l per day
Roof Catchment/ 940.13m2

BUILDING 2:
Workers/15
Water Usage/12 x 5 = 75| per day
Roof Catchment/ 1 110.95m2

BUILDING 3:
Workers/40
Water Usage/12 x 5 = 200l per day
Roof Catchment/ 1 136.13m2

Water Storage/Water Ponds

A:V=4.02x1011
B:V=594x1011
C:V=8.06x1011
D:V=271x1012
E:V=478x1011

10.15_ The water calculations of the
macro site impacting the proposed site
(Author, 2015)

s 136/TECHNICAL/NURTURING ARCHITECTURE
© University of Pretoria




e TECHNICAL/137 mmm

© University of Pretoria



7. 4 ‘s | = — > oo
N y 3 <\ | </ < = oo <9
| 2 S+ o e
) y 2 [ s < < e
/ ’ oM B | | 4 ©
) SRS | g i
TBA R | Sl == 2 e
. e [ il | sy e
o e ; 1 [ = ] : @ BERRCER R g
AEINGN [ i padll 2 R G
/ ¥ ) J/ i A A | 5
4 3 | /A i 5
(@ N 7 i 7 | ] , 5 [ iy ) 8
Y 4 3 3 (. i [ | fo— T 5~ AN
/ 3 : | /| iy S b2 s
/ | | | i f /i 8 & a2
/ / e 0o | I/ | N G i
[ / | ] @ ® ) 9.4 © — = o
e e - | 0o | | / . | H ) 4 ;
W 4 i .Y = - - s 1 s [ et
4 B I = a i
. | N T Cl ° b A
o < D oY ] N ~ N N /. 'y o Ta v sy
2 é iy el Ehch iy N i g = B o
: - SV e et o -4\ o $
S0 et WY e J b 9 b d SV~ il P2 —2 e | ’
SS== e b e, DL o Sl s f 2| B = o 7
| I N / = ; e .
v o ";, T =z I & i i a
® | [[® S E S z T = g o
Y, 7 \ T P 5
L, IR «' b
. S | | (6 &
° T ! I8
S L ; - B ] 1 I E T e
Y ; 5 : i - - - - = - - — =
R \ - I [ T i3
A \ / ® ® ® N S ® ® ® e ele = 28 = e |
B \\ {
(Y v
@\ V4 \
2\ g
) \ ‘e 7 N
i R s’ - / N
& v /
2 \f
>
i 4l {
& g |
o 4| X
g
- |
B, & |
& |
f
[

mmm  138/TECHNICAL/

© University of Pretoria



GROUND FLOOR / SCALE 1: 200

10.16_ Ground floor plan of recearch
facility (Author, 2015)
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A B . e 10.17_ First floor plan of recearch facility
g (Author, 2015)
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"GROUND FLOOR / SCALE 1: 100

10.18_ Ground floor pl:m of rprp:xrr‘h, A : iy 1 : £ . E i d B ] H : e s v i
4
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10.19_ First floor plan of the Iaboratdries
(Author, 2015)
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Ungainted,Frecasted concete biocks, 190
X190 x390, foundation

Concrete Strip foundation, 600 200

DETAIL 02

2 number; Galvanised steel C-section; DETAIL 01 / SCALE 1:20
200x75x25 DIN taper flange channe @ E ‘ —_——
4000mm cntres boled 0 100x140 rolow o oy

steel section seperators @ 1200 spacing.

Unpainted galvansed teel Conceale fe Kip-lock N\
0,5mm thick light industrial Z450 spelter; \

bolted 0 138050600 galvanised mild steel cold e
formed lipped channel purlins. N \

Galvanised mild steel; 120x50x20x3 cold formed
lipped channel purlins @1380 centres; bolted to - ———
2 60x60x5 galvanised angle steel brackets

01
o1 __ 02
Detail Detail

314x 184 x5 mm purpose made hot rolled

galvanized mild steel gutter with min 1:100

all, 80mm dia. hot rolled galvanized mild

steelcircular hollow section downpipe's @
8000 centres N

White washable coated fibreglass tissue; 8omm
LAMDABOARD; flexible faced polyisocyanurate
(PIR) insulation board; 1220 mm continuous
laminator cut to sue, densllv of 34kg/m? foam
eorei Ruabic.of 353 ki BF 2
RS b e daeneah
120450303 cole form lipped channel puring
‘and aluminuim L channel fixed on side of C
channel

Unpainted, galvanized steel, 150 x 50 x
20 x 2mm cold-formed lipped zeds
" profile, welded on site to purpose made
steel bar then galvanised painted

2 number; Galvanised steel plate separators;
custom sized to specifications; bolted to
200x75%25 DIN taper flange

PSS

RECEPTION AREA

BOARDROOM

Interior Note:
Exposed precasted concrete blocks; 190 x

wwony H —
190 x 390mm for interior walls; NiEROR NSECT RoOMS
SULONG enTRANCE] Floor: Cast insitu concrete floors, covered WALKWAY AND SEATING AREA WALKWAY EXTERIOR cHEmCAL ST
with carpet,

Ceiling: exposed underside precast concrete
slabs. exposed 203 x 203 x 11 H-Beam with

lighting conduits. i RE. FLOWCRETE, Flov
bbase, - grey floor coating
8l rushed \ N |- concrete topping
stor -19mm N |- between precaste
Ao =% R ; ] [ TiEas
= = S e o s

e T B

1 B

ded crushed stone 13- w = e

bt 3 = ‘m lled with suitable open- = o T
TR s = | and, laid on 50mm bedding sand with L &) »
e D'a'"’“ peiembrane sbesrer " porous particle sizes of 2 - Smm; permeable
sub-base, single graded crushed stone 13 -

19mm; Drainage pipe; membrane; subgraded

SECTION AA / SCALE 1 : 50
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Flashing with counter flashing

Extensive vegetation - b

‘Growing medium to sndscape architectsspecifications
t0p of one ayer of bitumen INSECT ROOMS H— i INSECT ROOMS
‘waterproofing membane:with 75mm sde aps and
100mm end laps, seald to primed surface t falls and OUTSIDE WALKWAY
crossfals by torchfusion H—H
100mm expanded polystjrene (E9S) insulation with a f

densityof 20kg/m? faced on both sides with bitupaper,

Reinforced concrete roof slab as per engineers. -
ns  STSTT,

Partial infiltrafion system;
Pre-cast concrete slabs permeable paving surface; various
sizes; voids between paving filled with suitable open-
" graded sand, laid on 50mm bedding sand with porous
/ SCALE 1:20 particle sizes of 2 - Smm; permeable sub-base, single
L . . graded crushed stone 13 - 19mm; Drainage pipe; MacTex
.geotextile; subgraded

DETAIL 03 / SCALE 1:20

03

Laboratories interior Note: Detail
Stressed panels consisting of Low.
temperature expanded polystyrene
(EPS) insulation with fire retardent
additive; with pre-coated white 0.7
stainless steel skins permanently
bonded with heat polymerising
adhesive to the polystyrene core.

_ u 7 *
H WSECT ROOMS ~ | P *
u u u f - P L .
u u = m i + -
i — EXTERIOR - INSECT ROOMS L INSECT ROOMS ) [ INSECT ROOMS o STORAGE ROOM I o
chem SFA1 light o = n | I - -
ontop of 50mm 1 { | 1 | _ H . N
with reinforcing | ] [ n [ B 4 ¥ N
d concrete slab. { | ] | O ] 2 *
u o = u u m u . Wy
= H —~ = = l . » A
B QL e o e T & ’
I (i < Bagitz i o
—— S : . e with suitable open-gra ! s
Y o Gk 7 = 2 A ol Tl S sand with porous particle sizes of 2 - 5mm; permeable.
sulrbase,qlnqleyadedcrushed‘es_wm Voo £ sub-base, single graded crushed stone 13 - 19mm; e
Drainage pipe; MacTex geotextile; subgrac Drainage pipe; MacTex geotextile; subgraded

10.21_ Section AA cutting through the
reception lobby to the end of the insect
rooms (Author, 2015)

e NURTURING ARCHITECTURE/TECHNICAL/147  m—
© University of Pretoria



i A

05
DETAIL

Unpainted galvanised, 100 x 100 x Smm purpose

made hot rolled hollow square tubing, @ 4000
centres, welded to a seel base plate, M16 boted
m wed to

20075 x 25 DI taper flange with M16 bolts.

Lattace girder /

Upper stem and lower stem: Galvanised 203 x
203 x 11mm H-Bear profile, @ 9800 centres,
welded to base plate then bolted to concrete:
al with expansion bolts

Vertcalsteel member: Galvanised, 178 x 406 x
11mm I - section cut to T -section, welded to
steel base plate, bolted wit M16 to 303 x 203 x I

TimmH - Beam profie, spaced @ 4000 mm r [ -
centres
'Diagonal bracing: Galvanised, 60x 60 x Smm —
steelangle profle, olted o T- secton with M16
bohs y /
Laboratories interior Note:
~ 4 Stressed panels consisting of Low
temperature expanded polystyrene (EPS)
4 insulation with fire retardent additive; with
m pre-coated white 0.7 stainless steel skins
LAFARGE drywal system; permanently bonded with heat polymerising
\ zfarge auminm adhesive to the palystyrene core =
(raming 102mm ridgeback i
tud; 162 drywall rack; [
[ s

Viny floor finish, on top of S0mm
concrete topping with reinforcing
i between precasted concrete sab. e

’—‘ooaoooooOOOUooooooooooouooooooooooo 0000000C000,/00000000000

Interior Note:
Exposed precasted concrete blocks; 190 x
190 x 390mm for nterior walls;

Floor: Cast insitu cancrete floors, covered
with carpet,

Ceiling: exposed underside precast concrete
slabs. exposed 203 x 203 x 11 H-Beam with
lighting conduits.

MR TN |
[

£

b

PVC 110mm dlameter earth tubes, earth-to-air

Pine wood decking, 25 x 150 x 2000mm pine wood,
@ exchangers, mechanically ventiated

000mm spacing, screwed to wood beam
v Vent cover, with 2 12 VDC computor cooling fanat the endof earth-
Unpainted 190 x 190 x 390m pre-casted concrete. tube outlet, power asssted by soar panel, covered with protective
blocks turned toside to expose opening ntgrate.

e e e e e e e e e IN N

Unpainted galvanised, S0mmsteeldownpipe, @8000
spacing, fixed with downpipe brackets o custom
steel bars between 200 x75 x 25 DIN taper flange.
el

Growing medium

Geotextie

permeable sub-base,

single graded crushed
stonell

Screed with minimum
fall 30

Drainage pipe.

No infiration system;
Pre.cast concrete siabs permeable paving

. surface; size 500 x 500 x 80mm thick; voids.
betwéen paving fled with suitable open-

. graded sand, lid on 50mm bedding sand with
porous partile sizes of 2 - Smm; permeable

19mm; Drainage pipe; membrane; subgraded
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2 6046035 galvanised angle seel
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2 number; Galvanised steel C-section;
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S seionseprors @ 12003 Gutter note:
314 184x 5 mm purpose made hot roled galvanized il
Steel gutter with min 1:100 fal towards the storage tanks
volume of water flow s contolled by allowing overflow into
80mm diameter downpipe galvanised mild steel @ 8000
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314x 1845 mm purpose made hot rolled
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Unpainted, galvanized steel, 150 50 20.
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galvanised painted
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2 number, Galvanised steel C-section;

steel plate seperators @ 1500 spacing.
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Pre-cast concrete slabs, 1197 x 4000 X 120
Unpainted glavanised 203 x 203 x 11

10203 x 203 x 11 H-Beam section

2 number; Galvanised steel Csection;

stes e seperaors @ 1500spaing; boted
300 m steel base plate on
Renlorced conerte fooun

Clear varnished wood planiks; 25mm
thick; bolted to 35 x 35 steel angle
frame for gabion wall

S00mm abionwaly it 35 x35mm
I angle profile frame; corers cut to
g sededed

¥ Unpainted galvanised, 1200 x 2000 x
mm mentis grating mm
spacing, fxld with grating fxing clamp
Galvanized steel mesh; fixed to ] 1 JT e bolted with M10 to 100 x 50 Smm C-

Z=

e gahanized mid
St guter with peep holes -
SOTroMne the vioter uniof Unpainted Galvanised, 100 50 Smm
: L from buldine; € secton,re weded n
. frame, boted to 200x75.25 DIN taper
_———t L L flange channel columns with M.
= Bioiute; bodegradeatle short-
J term erosion control blanke; +
& H At fabric woven into an open ¥
S & “ mesh from rugged, heavy Jute k.

Pre-cast concrete siabs permeable
g sutace; sze 10001 1000

‘80mm thick; voids between paving
fledwith sitableopen (raded

//\s‘,,",'«,z‘ <
S

" Pre-cast concrete slabs permesble paving surface; size
™ \ 1000 x 1000 x 80mm thick; voids between pavineg filed

Drainage pipe; MacTex geotextie; subgraded

10.22_ Section BB cutting through the open
o i plan offices and laboratory (Author, 2015)
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Wood finish
before entering
the exterior

Gravel to allow
water to seep into
the ground

Constructed wetland
and growing medium
for creeper plants

Existing environment

Material transition from outside the
building towards the interior of the
building

10.23_ 3D Detail of the transition from the
exterior to the interior (Author, 2015)
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Creepers growing on the steel mesh on Insect Hotel, consisting of pallets and rubble
southern facade, provides habtats for insects creating holes and gaps forinsects to populate,
cool and shaded space for burrowing insects

10.24_The insect habitats on the southern
condition of the building (Author, 2015)
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10.25_ 3D Detail of the inside and outside space on the
southern condition. The exterior being a service space and
interior being viewing space (Author, 2015)

mmmm  152/TECHNICAL/

© University of Pretoria



10.26_ Spaces created on the northern condition of the
building for humans and insects. Steel mesh for plant
creepers, creating shade for people (Author, 2015)
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D AR AN

Galvanised steel welded wire mesh,
1830 x 25 x 13 x 1.6 mm rolls, fixed
to 35 x 35 x 6mm galvanised steel
angles.

Unpainted galvanized 25 x 50 x 2mm
hollow rectangular section, Welded
with purpose made steel bars

Unpainted galvanized steel
downpipe, 80mm diameter

35 x 35 x 6mm galvanised steel
angles. Welded of site, bolted with
MI0 to 200x75%25 C-profile DIN
taper flange channel columns
2 number; Galvanised steel C-
section; 200x75x25 DIN taper flange
channel columns; @ 4000mm
centres; bolted with M16 to purpose b
made steel plate seperators @ 1500
spacing; bolted to 300 x 300 mm

grating fixing clamp bolted
il with M10 to 86 x 111 x 11 mm
steel base plate on Reinforced | tnequal leg
concrete footing

Unpainted galvanised, 86 x
111 x 11 mm unequal leg,
expansion shield plastics are
placed in pre-drilled holes in
concrete beam then bolted
with M16

Off shutter, 500 x 200 Cast-in-situ
concrete beam, @ 4000 grid spacing

109740 7

Unpainted galvanised, 1200 x 2000 x
40 mm mentis grating @ 2000mm
spacing, fixid with grating fixing clamp
bolted with M10 to 86 x 111 x 11 mm
unegqual leg

10.27_ Detail 5, balastrade detail (Author, 2015) T

DETAIL 05 / SCALE 1:5
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Hollow rectungular tubing

M10 Bolts i
/735 x 35 x 6mm galvanised steel
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Welded wire mesh

3D DETAIL 05/ EXPLODED BALUSTRADE DETAIL

INSECT HABITATS

3D DETAIL 05 /

10.28 3D balustrade detail expressing the concept of
intersecting, overlapping and detaching (Author, 2015)
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Unpainted galvanised steel; Concealed fix Klip-lock 700 0,5mm thick light industrial Z450
spelter; bolted to 125x50x20x3 galvanised mild steel cold formed lipped channel purlins

Galvanised mild steel; 120x50x20x3 cold formed lipped channel purlins @1380
centres; bolted with M8 to a 60x60x5 galvanised angle steel brackets

314 x 184 x 5 mm purpose made hot rolled galvanized mild steel gutter with min 1:100 fall towards the storage
tanks. volume of water flow is contolled by allowing overflow into 80mm diameter downpipe galvanised mild steel
@ 8000 centres, welded to steel plate, bolted with M16 to 200x75x25 DIN taper flange channel

Unpainted, galvanized steel, 150 x 50 x 20 x 2mm cold-formed lipped zeds
profile, welded on site to purpose made steel bar then galvanised painted

Unpainted, purpose made galvanized steel plate, bolted with M16
to 200x75x25 DIN taper flange channel, bolted with M16 to DIN
taper flange c-channel, then welded to lipped zeds channel on site

2 number; Galvanised steel C-section; 200x75x25 DIN
taper flange channel; @ 4000mm centres; bolted to
purpose made steel plate seperators @ 1500 spacing

Unpainted galvanized steel downpipe, 80mm

diameter
DETAIL 06 / SCALE 1:10
10.29_ Detail 6, Roofing detail of gutter and sun shading
(Author, 2015)
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3D DETAIL 06/ MATERIALS ASSEMBLY 3D DETAIL O6 / EXPLODED DETAIL

10.30_ 3D exploded detail of roof construction
(Author, 2015)
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Roof slope 26°

Water flow in
gutter 2 756m?

0,053m?

Water run-off from roof /

Roof Area north: 236 m?

Gutter capacity to hold water send water
to storage tanks; 2 756m?*

water overflow into 80mm diameter
downpipe

DETAIL 06 / GUTTER WATER CAPACITY

10.31_ Detail 6, Diagram explaining the use of water in the
gutter (Author, 2015)
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Standard aluminium window frame, double glazing,
with adjustable horizontal window louvres

uPVC 110mm diameter earth tubes, earth-to-air
exchangers, mechanically ventilated
Vent cover, with a 12 VDC computor cooling fan at the endof earth-

tube outlet, power assisted by solar panel, covered with protective
vent grate.

50mm screed cast insitu

85mm concrete slab cast insitu with steel mesh reinforcing
DPM, horizontally laid with 150 min. lapped
Concrete sill
DPC, SANS 952 - 1, film type B: polyethylene sheeting
Precast 190 x 390 lintel concrete block

Galvanized steel mesh; fixed to a purpose made
galvanized mild steel gutter with weep holes
controling the water run-off from building;

Precast 190 x390mm concrete blocks

Biojute; biodegradeable short-term erosion
control blanket; fabric woven into an open mesh
from rugged, heavy jute yarn.

Natural ground fall 452

ground fill held together by the Biojute,
habitable space for burrowing insects. Partial infiltration system:

Pre-cast concrete slabs permeable paving
surface; size 1000 x 1000 x 80mm thick; voids
between paving filled with suitable open-
graded sand, laid on 50mm bedding sand with
porous particle sizes of 2 - 5mm; permeable
sub-base, single graded crushed stone 13 -
19mm; Drainage pipe; MacTex geotextile;
subgraded

Cast in-situ reinforced concrete;
630 x 220 strip foundation

k uPVC 110mm earthpipes, depth of
3000mm with a span of 80m

DETAIL 07 / SCALE 1:10

10.32_ Detail 7, where building meets the ground
creating insect habitats on northern condition of

the building (Author, 2015)
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3D DETAIL 07 / INSECT HABITATS

3D DETAIL 07 / MATERIALS IN CONTEXT

10.33_ 3D Detail 7, Explaining materials and use of insect
habitats (Author, 2015)
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10.34_ North elevation of entomology research facility,
explaining the release into nature, the final detachment from
the bio-wall (Author, 2015)
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