05. Technology

The manifestation of the technical detailing of the project is derived from

the same concept which drove the design process, namely; healing through
empowerment by means of connection, independence and transition. The
independence of elements and materials are expressed through the manner in
which they are connected. These connections are elaborated and celebrated.
Structural elements are also used to illustrate the directionality of the build-
ing’s transition from public to private.

CONNECTION, INDEPENDENCE, TRANSITION

Figure 5.1: The roof construction
is independent from the concrete
frame structure (Author).

Figure 5.2: Individually units are
positioned independently from the
structure (Author).
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Figure 5.3: By celebrating the
connections different elements and
materials are joined to illustrate

their independence (Author).
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PUBLIC
STREET

TRANSITION

Figure 5.4: Structural elements are used to illustrate the direction-
ality of the building’s transition from public to private (Author).
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This chapter investigates the technical resolution of the shelter in terms of
the concept of healing through empowerment by means of connection,
independence and transition as explain above. The technical resolution is
expressed through the following illustrations:

eSection AA, scale 1: 100
eSection BB, scale 1: 100
eSection CC, scale 1: 100
eSection AA, scale 1: 50
oStructural system

*Rain water collection
*Natural light

*Ventilation

*Material palette
*Sustainability: passive design
*Details A-E
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b
L Barge board
Solar water heaters, hot water pipes insulated and built into walls

Class A IBR metal roof sheeting @ 7°, galvanized and painted.
Screwed to purlins with roof screws with cup washer and seal, on ridge

Galvanised steel gutter
Fascia board
203x 133x 30kg/m steel I-beam @ 3220 centres, painted

100x 75x 20x 2 cold-formed steel lipped channel purlin, @ 1100 centres,
bolted to cleat with 4 M16 bolts, painted

Insulation laid on battens

38x38 tfimber ceiling battens @390 centres
6.4 gypsum ceiling board nailed to battens
203x 133x 30kg/m steel I-beam, painted
M30 nut and bolt

16 plate, 375 x 230, painted

\ 1380 . 1380 roof over hang
\ Aluminium frame window 570 serious
i Mezzanine level
— L 22 x 96 PAR tongue and groove boarding
- 79 x 220 PAR joist @ 570 centres (6200 span)
s 1N ﬁ" ing Planter with waterproof membrane and 32 weep hole to RWDP

30 screed with fall away from opens towards drain, leading to RWDP
3 Rain water down pipe in column

Concrete lintel

\ Steel frame window, painted

Window sill with DPC

/ Timber shutter on steel track
uy ; 345 x 230 concrete column
] Solid brass weather bar, 50 step in slalb and
"5 1:60 fall in screed away from openings

i e
I —
I
{ e
I

Plastered and painted interior walls, stopped 125 above FFL
Face brick recessed joint

255 concrete slab

steel balustrade with timber grip, to detail

e

************* 30mm thick screed

i

75 Concrete floor cast in bays
0,375 polyolefin damp proof course
- 1y 230 brick foundation

-

N ET LT K "1 0,25 polyolefin damp proof membrane
' 1—730x250 concrete strip foundation 15Mpa, to eng. spec.

Clean earth filling compacted in layers of 150mm makx.
MODAASHTO 90%

SECTION AA scale 1:50

Figure 5.9: (Author) 105
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STRUCTURAL SYSTEM

of northern units along Church Street

The figures below illustrate the different components of the structural system.
Although the concrete structure consists of various components namely col-
umns, beams and slabs, it functions as one system. Figure 5.10-13 (Author)

510 Concrete columns

511 Concrete beams
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s.12 Concrete slabs

513 Full structural

system. Infill and cover-
ings omitted for clarity.




*Rain water collection to irrigate gardens,
particularly in dry winter months

*Average annual rain fall for Pretoria: 674 mm (0.674m)
*Volume of water tank: 3.5m diameter, 3m height = 28.8m3

*Roof area A, for water collection: 240m?
240m? x 0.674m = 161.76m?
Therefore water tank can be filled and emptied 6 times annually (regular use)

*Roof area B, for water collection: 174m?

174m? x 0.674m = 117.276m3

Therefore two water tanks (volume 57.6m?) can be filled and emptied twice annually
(long term storage)

*Roof area C, for water collection: 82m?

82m? x 0.674m = 55.268m?>

Therefore two water tanks (volume 57.6m?) can be filled and emptied once annually
(long term storage)

RAIN WATER COLLECTION

108

Figure 5.14 (Author)



Direct light

Indirect light

Shutter

2. Units

¥ Reéflective light

NATURAL LIGHT

Figure 5.15 (Author)

3.Lecture Hall
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VENTILATION: KITCHEN, COMMUNAL ABLUTION FACILITIES & UNITS
Figure 5.16 (Author)
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VENTILATION: EDUCATIONAL COMMUNITY CENTRE & EXHIBITION SPACE
Figure 5.17 (Author)
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Figure 5.18 (Author)
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MATERIAL PALETTE

i

Figure 5.19: Shelter entrance — timber screen, Figure 5.23: Structural System — Concrete
transitional layers (Messedat, 2007: 223) columns (Online)

Figure 5.20: Timber shutters for units Fire 5.24: Roof structure - I-beams
(Online) (Online)

Figure 5.25: Herring bone paving used in
space designed to linger: entrance of shelter
and Educational Community Centre (On-
line). Walkways on ground floor - stretcher
paving.

| &

Figure 5.22: Brick i_r;ﬁll (Online)
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Open building design for
prolonged future use

Building orientated north #

Yisukidon i foof Sun control: overhangs

— =~ =~

Rain water collection in summer

to irrigate gardens in winter _
P
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g
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manufacturing process of concrete has a large environmental impact

* Infill: Locally produced bricks. Although a significant amount of energy is
used for the firing of clay bricks it is still less than the energy consumed by
comparable concrete masonry (Thompson & Sorvig, 2000: 314)

* Local materials

* Durable materials

* Low maintenance materials
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Solar water geyser, panels * Opens on northern fagades for
at 36° for optimal use, hot heat gain in winter

water pipes insulated * Limited openings on eastern and
particularly western facades to limit

excessive heat gain and glare

SUSTAINABILITY: PASSIVE DESIGN

Figure 5.26 (Author)
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: WALL/ FLOOR

DETAIL A

Figure 5.27 (Author)

117



_ EACEBR\CE SYRTING Ik — 345%230 CONCRETE
2 30 SCREED 30 S1EP

DPM 0L FLNI(SH
frz.eoxz SLAB— / is r)
D ] =
r_____.I___
N U P S S| = 18— |

“ "_.'f }'P,,?n.l \ e A '-"é#_':,,‘a‘ A ‘"i dhspal™® a /x_:

-
' o
- = - —— - — , — - —— - m— — - 'I—<

o = =,

118



Pl I ~l B T SR § R

- i

..“:xi%

A

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qumd” YUNIBESITHI YA PRETORIA

DETAIL B: COLUMN/ FLOOR

Figure 5.28 (Author)
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DETAIL C: BALCONY BALUSTRADE

Figure 5.29 (Author)
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DETAIL D: ROOF STRUCTURE

Figure 5.30 (Author)
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DETAIL E: ROOF STRUCTURE

Figure 5.31 (Author)
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