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Warmcel® 500 Insulation Fibre
Soundcel® Acoustic Insulation

Plan First Floor 1:400

It Is damp spray applied anto apen pane
ﬁ, walls, sheathed with vapaur permeable
—n external sheathing. Once spraved, it s
Evaporative Cooling Pads levelled off to depth of the studs, ensur-
Made of specially formulated celluloss ng wal is completely flled, with no aér
paper, impregnated with intoluble anti- B Tt pockets o vaids, even around obstrue-
rot salts, stiffening saturants and wetting Summer - Provide shade, levsen MRT fiom hard serfaces tons The internal paned then put into
agents. it has cross fluted configuration Wirder - MRT from hard surfaces warm the s plce to cover it. Moisture naturaily dries
that provides mandmum cooling when out through the sheathing within a fow
wianm alr passes through the wet mate- dars,
i Banefits
- Matwral way of coaling emvironment, i
water s not polluted In the process. _‘mm' R e mul l"l'l'“

= Pads will not sag, rot or develop hales
= Wil Last for 5 years with proper care

= rero ODP [Dnone Depletion Potential)
= contain no added formaldetyde and Is

and malnbenarce mwmmmwmm
-MNe f water d to enter pounds {VOCs) or other substances
ﬂuhm:“" roplets “mhlmmﬂdudmm
emissions.
‘M;tulhsmﬁ'ﬁ.::::‘:uﬁln -whnmmndlmmbﬁmu:'h;*
¥ at manufacturing facility
= Purng and sumgp tanks situated in base- pased of safely, without creating taxic
mt,.::nry Imlat and outlet pipes distrib- u;?‘w” i po i
wted super-structu Public resistant phetagraph
= Pumg :“u“mﬂp::.um Squs Performance achieved through addition
ground to secand floar. in event of break- of simple inorganic saits
down, other tets af panels sl working -:'i'iﬂlﬂerTMhF r"'i'g!,%
= No central plant, no ducting required ] Decidizen Teaes dt -n.q.ur-mrin:lrm hh;:-j.
Jorwcacialr = 5 I & & Surrener - Prowide abade, bessen MRT from haed surteces wm completely to the ex-
i _ Fratecrion - Windes - BT from hasd surfaces warm the air sty falty
lul-mhhluhdnllml fungal attack,
treated agairst insects and unattractive
o wermin,
Water Channed provides
A Sy The seund absorption properties of
Warmnce| provide an effective solution to
noise pollution and can be further en-
hanced by the Soundcel® product, Opti-
mitsed sound sbiorption is schieved by
engineering the fibre used in Soundeel
S — - et and determining itz degres of ‘openness’
e i 12t e 2 Mo Properties, such & fibne length, density
e [ — = Wenmcel /Soundodl Panely and the capacity for Intarweaving, all con-
= s Decldious Trees Eie Public Square SUIE oY RO m  Evaparative Cooling Pads tribute In detormining the final insulation
Rl ik Wiinkae - BART fromm Pdrd sulac o sesara the aif okl i i ¢ ot i P Y- e chomt il = Solarshield Glazing pecformance of the metacil,
oo = Timber Louvre Screen ™ crmrlon e Wervecal
I . —— o s




Control of Heat Gain and Heat Loss

Detail A Detail A
Section 1:5 Plan 1:5
C =l

First 8 10mm flat bar (B] is bolted betwesn two 125:75x10 structural steal angles [A) that is bolted
onto & structural steed bracket which is bolted onto the 208x102x25 structural steel |-section beam
or codumn [whare it colncides with the column grid]. This is not shown in this detad, Then the ex-
panded metal grating (C) is bolted anto this support, stabifiting it harizontally. This support, that
halds the grating and louwre screen in place, is spaced on 1200mm center lines.

Then & 3mm hot-rolled steel sheet (D) that ks bent in a U-shape i3 bolted anto the flatbar (B),

The stead sheet has ‘siits’ cut into it from the inside {showing to the bullding) at 106.5 center spac-
Ings and at a 2° angle to ald molsture run-off. The louvres are siid into these 'siits’ from the Tnside”
(between the sereen and the glazing), The design facilitates easy remaval of louvres for regular
malntenance,

The louvne consists of o 13x144x1130 PAR timber plank (E] that has been treated with hemp ssed
ofl to render It water resistant. A 20wl L-shaped 1,6mm hot-rolled steed shewt bracket (F) is at-
tached anta each end. A 10mm wide 1.6mm bot-rolled steel sheet (G) iz welded onto this brackst
to enable [t to be slid into the U-shaped steel sheet (D).

i

According to Boutet (1987), the move-
mant of air ks caused by two reasons, The
bouyancy of heated air and pressure dif-
ferentialy - both of which is used In this
bullding. He further describes the three
functions of air mavement, namehy:

Alr quality - reducing pellutants

Energy - reducing heat loads from
solar pooess and equipment

Comfort - creating a comfortable inte-
riof environment

Cook (1989) notes that psychological ele-
mants also play a rode in our perception
of comfort. As an example he described
how people [in an experiment) peroeined
‘twa containers with same temperature,
but different interiar materials, as differ-
#nt In temparatre. The tmbar intarior
werne experianced as more comfortable.

Rock Bin
Section 1:100
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SmartGlass Solarshield® Glazing

A laminated reflective costed salety glass
that makes highly efficient solar control
possible, Combination of metadlic coating
and clear PVE |polyvird butyral) inter-
layar |5 designad peimarily to keep out a5
much of the sun's heat as possible, Also
lirnits the amaunt of light entesing the
Interior and blodo up to 99% of damag-
ineg UV radintion. It is marked to SABS
1263-1. Can be custom-manufactured to
maet various safuty, security and nolse
reduction standands,

atritp e atraitglais.co e
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Dry Toilets

The fasces are collected without flushing
witer and fall strasght down through
gravity plped of 200 mm dismeter into in-
dividual ordinary plastic bing, and Is re-
placed with another ame when full, Urine
Is diverted to tanks in basement. A col-
laction service empties the bins and
transponts the content to & central
troatrment facility. An extraction system
drws air from the ventilation sutlet of
the bathrooms through the fasces collec-
tion area and to a vent plpe on the roof
of the bullding. This keeps the faeces
bins under negative pressure, improves
their dehydration and rermaves odours
even when the tollets ae in use. The big-
gest obstacle to such a system Is social
acoeptability.

Banafits

- i @ senled, properly managed, system
It poses na negative impact to environ
mment

- Mo introduction of pathogens into the
water bodies due to the elimination of
discharge of faeecal material

= Oy uses water during maintenance

- Fadcas and uring used as campodt after
12 manth period an non-edible plants

= No chamicals needed to treat compost

white) fererm scooatre org
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Air Flow
Bath the bullding and basement are supplied
with cool air from the rock bin, The stale hot
alr from the basement is extracted through
the main col - of negative pres-
sure, but may be supplemented with me-

chanical ventilation on days when there are
no wind. All mechanical ventilation, for both
the main columns and the rest of the build-
ing, Is situated at the point where the air

ity the building.

Plan - Basement

1:400

Rarng down o Batement
from straet level

ater chanms Thows over
ko il i nean wals
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Ehrough system.

Grey Water and Storm Water

Grey water and stormwater from both
Indabox and The Feids are collected In sub-
terranean tanks, from where [tk recycled
throwgh the Aguacyce system far use In The
Fields development, in the event of huge
chowdburst, the tanks will have an overflow
into further communal collection system.

The stoamrwates is oollected from the roaf
and routed through main columns into chan-
nels in basament floar that st collects
water seepage, The square above is slaped ta
catch run-off into water channel that is part
of landscape. The channel's cverflow goes to
tank from where it is recycled back into
channel.

Aguacycle®

1 Pre-Filtration
Larger particles ars collected. Filter b
automatically flushed by pump - sedi-
mants washad sway Into wastewater
drain,

2 Two-fold biological treatment:
In main and secondary recycling cham-
bars, dirt particles are decomposed by
bio-cultuwres. Water i pumped to neat
statian in intervals.

3 Sediment disposal
Organic sediments produced during re-
cycling process are regularly sucked
from chambers and diverted into
wastewater drain,

4 unSsterilsation
On way to storage chamber the ne-
cycled water flows throwgh a Un-light
larmp which disinfects it. The high quak
Ity ef the water new conlarms to the
EU. Directive for Recreationsl Water:

5 Autornatic fresheatar feed
Should supply in storage unit drog, will
be automatic freshwater supply for

flushing tailets
<hiip Jfwwra ainaados oo s
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Framework Grid
mp  Main columns supporting roof
e Cross-bracing in whdth of buliding

Crass-bracing In length of building
- Lify shaft
o Staircase
- Cross-bracing to support cantilever of
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The framework i made up of |-
profile and H-profile structural steel
beams bolted onto profile and H-
profile structural steel columns that
span the entire height of the build-
ing. Stability is achieved with struc-
tural steel angles cross-bracing that is
bolted onto columns at certain
points.

The columns are bolted anto & steel
cover plate which formis part of the
bearing pad,
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The Elastomeric Bearing Pads transfer
vertical loads from the superstructure
to the substructure, while allowing
limited horizontal movement, to
absorb the vibrations caused by the
train track and to allow for thermal
expansion and contraction, It is made
up of alternative layers of recycled
natural rubber and steel reinforce-
ment plates (shims). Bridge design en-
gineers can specify the size and con-
figuration of a bearing to accomme-
date the specific load, shear, and rota-

tional requirements at each point.
¥ \Pachs hirsis

Bearing pads are attached with struc-
tural steel clamps ento the top of the
concrete columns, which together
with concrete beams form the sub-
structure to carry both the bullding
and the roof of the basement, which
also serves as the floor surface of the
sapuare outside the bullding.

The roof of the basement (or Noor of
square) Is made up of BubbleDeck
pre-cast panels lald onto pre-cast con-
crete beams. They can thus be dis-
mantied and re-used; leaving only the
columns, basement floor and founda-
ton piles as In-situ cast elements.
These are reinforoed with Helix Steel
Fibres. The concrete columns are cast
onto steal reinforcing protruding
through the floor from the piles onto
which the floor was cast,

Al of thee aboswe stnaciur e will be desigreed
umh.w-;“m



Structural Concept

The following skecth is an analogy of the structure, The little guys help keep
the big guys steady while the held up the roof which protects all of them from
the sun and rain, And the peint where they hold the roof is also where they
collect the water running down.

‘ Points where roof is supported '_

Elevation of the main
columns at the point
where [t supports the
roof truss,

1:200
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Cross-bracing linking two
paradls| frosses

parailel rool tr

the length of th

The basis of the structure is a
framework that consists of
steel beams and columns
bolted together and held rigid
with cross bracing at certain
points, It is not ‘planted’, but
rather 'sits’ on the concrete
pile foundation. The roof is a
Through Warren type truss
running the length of the build-
ing, supported at irregular in-
tervals by the main columns.
The roof panels are ‘hung’ from
the truss.

BubbleDwck® Pre-cast Concrete Slab
Consists of five layers “sandwich’;

- Concrete ‘biscult’ [G0mm]

- Steel relnfording mesh

= Recycled plastic hallow "Bubble” void
- Sueel relnforcing mesh

- Concrete ‘biscuit’ [60mm]

Benefits:

= Eliménates concrete from middie of
slaby not performing structural fune-
ton, 35% reduction in awn weight.

- More efficient construction:

*Loss weight, smaller foundations

* Longer spans

* Lighter volume to transpart

* Faster construction, no cwring

= More sustalnable product:

* Compaonent can be re-used

* Absorbs recycled plastic

* Reduce concrete wiage up o 50%
* Reduce carbon emissions

aisftp farmre BubsblaDeck- U cors

This photograph ws taken (n 2006 of the
city block where the site is located, The
structurally sound old buikfings, had to
malke way for The Fields new develop-
maent, Some of the embodied energy in
the rubbie might have been used for
foundation fill, but most of it probably
ended up as landfill, The demalition of
‘outdated” buildings seems to be a pre-
wailing trend in Pretorsa, and i the main
reason why the structure of Indobox was
designed to enable dismantling for relo-
cation or recycling of building parts.

Helix® Steel Reinforced Flber

It is @ high performance, optimized steel

fiber for use in reinforcement of con-

crabe. Helix fibers are short, twisted and
polygonal shaped wires that are added to

concréte during mixing. The shape and

the twist maximize both the frictional and

mchanical bonds between fiber and
cement based matrix, The twist drives
the fiber failure from a frictional pullout
mechanism to a torsional or unbwisting
maode, Following the principle that a
scrow resists pullout far better than a
nail.

Benefits:
= Stronger and more ductile
- Crack prevention
= Post crack strength increase
- Overall cost reduction
+ Weight reduction of slabs
- Elminate rebar and mesh in virtually
any reinforcement application,
hen o Pl lcttees o ko Thina Bheen s
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First the 203x103x25 structural stee| l-section
columan [A) is erected, Then the T03x102x25
structural steel I-section beam (H] is bolted onta
calurmn [A). Next the 127x76x13 structural stesl
|-section beam (D] s bolted onta & steel bracket
[E), which fs bolted onto beam (H) or cnto the
calumn [A) [where [t colncides with the column
grid]. One layer 12mem plywood [F) Is fastened,
with self-tapering screws, onto the bottom of
beam (D). The ceiling It finished with 12mm ply-
wood cornice (G) scrawaed onto Tugs’ welded
anto beam (H) #t 600mm intervals The space be-
tween the beams ls filled from the top with
‘Warmcal 500 Insulation Fibre (dotted hatching),
by ey af damp spray application onto apen floor
panals sheathed with vapour permeable external
sheathing. Onoe spraved, it s levelled off with
the top of the beams. Two layers of 12mm piy-
wood (B] lald at right angles (to strengthen load
capacity) are fastened with sell-tapering screws
directly onto l-section beams, The beams are
connacted at 1200mm intervats, enabling stan-
dard size plywood sheets to be laid in both direc-
tons. The plywood skirting (to protect glazing
from setratching when sweeping floors] is
serewed onto filler plece [C], which in tarn is
screwd onto ksection beam (H), The 5. 76mm
HPR Solarshield glazing (1] is filted with putty inta
standard mild steed frame (K] which s baolted
onta Tugs' walded, ot top and bottom, onta
bewm (H] with & rubber spacer inbetwesn. At the
sides, the frame Is bolted onto a flat steel bar
that is welded onta colurmn [A) for the entire
height of frame. This Is to grip the recycled
rubber strip inbetween that prohibits water in-
gress, A steel metal sheet Mashing is layered be-
twenn the beam (H) and the stesl bracket (M)
thiat holds the catwalk (L} and bouvre frame in
place, The fashing protects the bottom window
steel frame from water ingress. AN walding work
Is done in the factary to enable construction on
slte to be done with balting elements together,

Detail B assermbly ks similer except the fallowing.
After the beam (F) Is bolted (via stesl bracket)
‘onto beam [0, the 12mm phyweod strip |R) is
First cut to fit over steel bracket (3], 1t fs then
screwnd Into place from the arrow diection. Pro-
cedure is then repeated a3 above with ane layer
plywood (T) fastened to bottom of beam, etc,
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