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“For He broke it for us in a garden
Under the olive-trees
Where the angel of strength was the warden
And the soul of the world found ease.”

Dorothy Frances Gurney
(Willis, 2006: 11)
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chasing games
cimbing and jumping up and down
icking bll

pusbpull oys

balncing excercses

fine motor skills developd

Programmatic Resolutions

physical wing [public/
play coure 34m x 19m (ground)
seating 12m x 8m = 96m2 (sky)
ablutions/changerooms 12m x 8m = 96m2 (ground)

storage 22m x Sm = 110m2 (ground)

occupational therapy wing [private]

therapy room [16m2] x 6 = 96m2 (ground)
small therapy room [8m2] x 2 = 16m2 (ground)
group therapy 8m x 8m = 64m2 (ground and sky)

central wing [privare]
lobby/waiting area 6m x 6m = 36m?2 (ground)
staff kicchen 9m x 3m = 27m2 9(sky)
cafeceria 15m x 7m = 150m2 (ground)

principle’s office 4m x Sn

staff lounge 4m x 5n

ablutions 4m x 4m

16m2 (ground)

sick room 3m x 3m = 9m2 (ground)
safee 2m x Im = 2m2 (ground)

security/control [4m2] x 3 = 12m2 (ground)

home-base classrooms [scmi-private]

ablutions 10m x 4m = 40m2 (ground)

reggio emillia classrooms 10m x 12m x 6 = 80m2 (ground)

" N supplies 6m x 6m = 36m2 (ground)

ablutions 10m x 4m x3 = 14m2 (ground)

supplies and storage 2m x 3m = 6m2 (ground)
occupational therapist offices 4m x 4m x4 = 16m2 (ground)

reception 4m x 4m = 8m2 (ground)

what exists vs programmatic intentions

reggio emillia home-baseclassrooms kinetic classrooms and play court

occupational therapy

deals with developmental setbacks in didacic community the environment s third escher addresss gross moror kil development n

addresss isues n today’sculure where outdoor play is approach to learing from naturc environment connected o nature

timited iophilic n s nvure
Users: Users: Users:
(During and afier hours):Sunnyside Orphanage (School Hours): (School Hours):
Surrounding Residential Aparements
New Beginnings Pre-School 100 New Children from surrounding 50 Ring Ting Pre-School Grade R students
Ring Ting Pre-School esidential apartments and 100 new children from surrounding
50 Ring Ting Pre-School Grade R lential apartments

students
(Afier Hours):

Sunnyside Orphanage
New Beginnings Pre-School
People from surrounding residential
apartments

kinetic classrooms and play court

reggio emillia home-baseclassrooms

occupational therapy

deals with developmental secbacks in didactic community the environment as third teacher addresses gross motor sill development in
addresses ssues i today's culture where outdoor play is approach to learning from nature environment connected to nature
limited biophilc n is nacure

During School Hours

© University of Pretoria--- e school Hours

Fig 10.1 Programmatic Resolutions (Author, 2016)
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design translation

garden identities

“Each space on site was identified as a garden and translated into a didactic concept through how and what can
be learnt in each garden according to the identity it possesses.”

Communal Garden | —
|

Admin, reception, cafeteria and | i

staff facilities

Garden of Shadow /

School Atelier and community ari /
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Fig 10.2 Garden identification and design (Author ) ) )
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First Floor Plan 1:200

Fig 10.4 First floor plan (Author, 2016)
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. home-base classtoom 4
geoup activiy space

group activity space

b 4 ' o % e 2 oM Vel

Gabion walls to hold up artificial wetland made of
brick and rubble from demolished Grade R building

south-north

Fig 10.6 south-north section(Author, 2016)
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water tank
5 water tank

kinetic classrooms school atelier
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tectonic concept

The focus,lies in i i i and
i how this relationship can f ing, The
primary is based on y of the vertical and
the e
Horizontal Axi i the e, off wellas
services o it branches. The plan i based on the relaionship between learning spaces and
‘ owing the relationship bery ent

and learning spaces are dependent on the nature of the garden.

Vertical Axis: The vertical axis forms a primary structural system of stercotomic floors
d

and trunks columns) a

canopies. is dependent on the nature of the garden and how and
what ype of learning takes place in cach.

The Canopy: The canapy or roofing system represents an overly of protection over the
i Tt fragmened but in ts languag uniced
clement over the site and building

The St

i (The Roots):

Fig 10.8 Technical axonometric explos

material palette
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DETAIL 2

- DETAIL C

DETAIL A

DETAIL B

Higher Roof: Brownbuilt Kliplok 700 0.7mm thick glavanised steel sheeting
with G4 Clourtech finish one side ar 5 degree pitch bolted t0
100x50x20x2.5
1200mm centres max fixed to rafter with 60x60 cold formed steel a

fixed o 30mm Isoboard bat insulation according to engineers details

inted glavaniscd cold-formed lipped channel purlins ar

le an

Alumnium framed 300x100 adjustable air outlet vent for solar stack

Facebrick 300mm thick solar stack cavity wall filled with 50mm Spray
Polyurethane Foam insulation sprayed into cavity

Lower dropped roof: Brownbuilt Kliplok
sheeting with G4 Clourcech finish one side at 1 degree pitch bolted to SAP
75x50 purlins with timber fillers to support pitch of oof 1200mm c/c fixed
t0 SAP 152150 rafters bolted to prepainted galvanised 230x90x7.5 hot
rolled steel parallel flange channel sections bolted to primary 203x102x25

0 0.7mm thick glavanised steel

hot rolled steel 1 section poral frames and to stack wall with steel hanger
bracket

Galvanised steel ECO-MESH trellis system fixed to prepainted galvanised
100x50x20 cold formed steel lipped ¢ channels, bolted to prepainted
ised 203 hot-rolled steel 1 section poral fi

ames to support

«growth

100mm ISOTHERM thermal insulation layers laid inbetween 75x50 timber
purlins and 19mm pine plywood ceiling boards at 600 intervals

Varnished 19mm pine plywood ceiling boards fixed to underside of dropped
roof 152x50 SAP rafters at 2m intervals

Gmm sa cd to galvanised pre-painted 60x60

y glass clerestory window fi
cold formed steel angle frame glass frame with structural silicone and

neoprene sealant
Gypsum plasterboard drywall with vapour barrier clad with Brownbuile

Kliplok 700 0.7mm thick glavanised steel sheeting

22mm tounge and groove saligna floor boards secret nailed to floor joists

228450 SAP floor joists at 400c/c bolted to prepainted galvanised
230x90x7.5 parallel flange channel sections welded to 203x102x25 hot
rolled steel I section hanger beams suspended from 203x102x25 hot rolled

steel I section portal beams at 10m and 2m incervals
100mm acoustic ACOUSTISORB insulation bats layed between suspended
ceiling boards and floor joists

suspended timber ceiling fixed to underside of 22850 SAP floor joists with
steel dowel clips

1 masonry foundation wall ith airbrick at

DETEL D

1500mm intervals and galvanised stcel cover

DETAIL E

1:20 Section

University of Pretori

NGL under 170mm concrete slab floor with 300 micron
polycthylene DPM  Radon barrier | 1500mm overlaps

and30mm with ncoprene sealant

100mm PVC pipe o drain water from courtyard garden to
wetland storage

400 x 400 concrete footing to support 203x102x25 hot rolled
steel I section portal frames at 10m and 2m intervals

250x200 concrete footing to support blockwork above and

Al

recain well comp:

200x200x200 conefere blocks laid on 50 sand binding base
and sand.

o seperare and retain s

geotextile lay8f to drain water from courtyard to frenchdsdin

- 150mm layered well compacted fll fith lirjed of georextile

s membrane seperating sand from subasc




detail resolutions

1

76x76x6 galvanized st angle bolted comnection o receive SAP
e c 40/

and 19mm pine plywood celing bosrdsac 600 ntevals

o galvanized 2035102525 hot olled sl scction g column

at

Toletpinsied v utoled
cecive SAD afers a 400/

ineprwood celing b 60 e

Vamished iy
SAP rafers a 2m ervals

DETAIL A
scale 1:10

22mm ounge and groove slgna floor
oand scret aild to loor s

1228850 SAP oo oists a 400c/c boled o prepainid givasised

olld steel T secion hanger beams suspended from 203x102325 hot
sollod stec 1 section portalfrme a 10m and 2m ervls
7657636 gabsuised sl ngle bolted comnection o receive SAP
1228850 floor s ac 40/

100mm acoustc ACOUSTISORB insuhtion b yed betwen

boneds and oo jists 1o ssis with acoustc

Propeis beseta dationms

suspended pineplywood 19mm imber cel

St s e o underside of 22450 SAP oo ot with

Tt e e sgle bl secion
o recive SAP 226550 floo ot 400¢/c

122850 SAP floarjoists a 40/ boled o prepainied givanised

ot rolldstel T sction poral beams at 10m and 2 vervals

100mm scoustic ACOUSTISOR inultion bts yed
berween sospended celing bonrds and Boor it to st
with acoustic propertics beween clssrooms.

spendedin plvood 19 e
7= steel tees fixed o underside of 228x30 SAP floor joists
et dowe s

DETAIL B
scale 1:10

Fixed with 9 TEK screws with 26mm EPDM bonded washer

100 gl 100xs0s2
e ghvxmul e o oped e s 2007
e 0 ratce with G060 cold formed see anl

Secton portl s

MIG Grude 85 Bals

iened 000 i formel e et b, bl
e s 0310235 bl sl o poral
Faumes o support plan

DETAIL C
scale 1:10
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‘Gyprum plastcabond drywllwich vapoe b
it i 00w ek ot e
shecing.

Icams and s o sained 22mem Saliga snber oo boseds

22050 SAP o s 1 40 bl prepined sl
2509057, panile lange channe sections wekded to 203x102525
hotrlle ] s sange bt piaded nen
2031025 b ol el o por beams a 10m
2m intevals
100mm ISOTHERM thermal nsultion lyees Lid inbetween
75350 timbee puins nd 19mm pine plywood celing bosrds
At 600 intervale

I stined22mm Salgna imber bosrled blcony fiscd
1075450 SAP putinsa D spcing bt with 7706
et e boled ot 0 20 0325
alanised hot ol T section beams boled 10 203
i et o b nd. 007538 bt sl s
‘paralcl Aange channel st

I ) e

DETAIL D
scale 1:10

400 400 concree foting o suppost
2033102525 hot oledsecl 1 setion
portal rames at 10m and 2 intervls

- 20052005200 concrete blocks id on 50
Sand binding base 0 seperte nd eain
i

505200 concree foring with 500
rick wall o support blockwork sbore
and resin el compcted il

eotetle laer 0 din wat from
ard 10 rcachdein

100mm PYC pipe 0 doin vatesfrom courty.
e to werlnd storag

apered well compacted il vith
ociof ool mempe et
sand

DETAIL E
scale 1:10

100x50X20N2. seel cokdformed lpped channcl purds a 1200men

o 30mm Isabod bat insolaion according to crgincers derals

il sl 10051006 cod frmed el s
sccton beam i prepained gavanised
fretiwsonieroien sy Reiv i o

prepainted glvanised 2035102525 el o rolled setion
hanger beam welded to 2033102525 stec hot.rolled stcl
Ticction poral fame

Brownbial Kiiplok 700 0. hick glaaised stel shecting with
4Gt oo gl
timber purins a 1200mm spacing sed to
TS0 SAP Amber e i e g e bt
5 hot rolled parllel fange channl sections
755100 timbes pudin a 1200 c fixd 10 152650
ftrs i same plane with st hung brackrs

imm i wood s el bt it 00me,

ISOTIHE idinberween 75x50. N

ot o, 15030 e o i et I
caling bosrds t 60 intervals -

Fig 10.10 Details (Author, 2016) ' i

DETAIL F
scale 1:10
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natural system resolutions

Waste system

it oil and sediment

composting
toilets
potable water
-
«l
supplies for
school
As a result of the investigation, a 500m3 tank needs to be provided in order to support the demand. This is not possible due to space reasons, so
180m3 will be stored in high level water towers,
90m hightlevel  surgetank  90m? high-lvel
sorage wank and pump  storage tank
H H organic waste from the kitchen goes waste from composting toilet goes in to recyclable waste goes from the school
into the neighbouring vegerable garden neighbouring vegetable garden 0 the schools recycling depot

fosme

groundwaer ank

Fig 10.11 Water and Waste Passive Systems(Author, 2016)

s> fosm®

groundwater tank  groundwater tank
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Daylighting

summer sobice 21 December winter soltice 21 june

The pergola and deep set circulation corridor and balcony lets sun into the classrooms in
winter and shades it in summer

Percentage of accupied hours where illuminance s at least 400 lux, measured

200,85 meters above ground floor

.o - - ox (RN 100%

Y Ventilation =

1
1
. S—
e
; So
Fig 10.12 Daylighting Resolutions (Author, 2016) :

During summer months, the stack aims to cool the space through an updraught created by the form of
the stack, the glass on tof, ns to mitigate heat

«© University of Pretoria
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school hours security
afier school hours sccurity line

afier after hours sccurity line

s berms with planted gabion wall

‘ . security office and checkpoint

security gate

building locked

Fig 10.13 Child Safety Resolu-

tions (Author, 2016) brick wall

o bermswith planted gabion wall
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Fig 10.14 Interior perspective of classrooms (Author, 2016)
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Fig 10.15 View over the Walkerspruit looking towards the classrooms and occupational therapy suites (Author, 2016)
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Fig 10.16 View of play court (Author, 2016)
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Fig 10.18 View of living skin and children maintaining it (Author, 2016)
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Fig 10.20 Final Model, overlooking home-base classrooms (Author, 2016)
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Fig 10.21 Final model, home-base classrooms and wetland and water park (Author, 2016)

© University of Pretoria



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qe VYUNIBESITHI YA PRETORIA

236 | Stephanie Kelly

> ‘"'A"_;__';._- TNITERLE
'E' J ==

Fig 10.22 Final Model, en-route through school (Author, 2016)
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Fig 10.23 Final Model, looking over Walkerspruit towards occupational therapy pods (Author, 2016)
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ot

Fig 10.24 Final Model, overlooking entire site towards the East (Author, 2016)
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Fig 10.25 Final Model overlooking site towards the North (Author, 2016)
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Fig 10.26 Final Presentation (Author, 2016)
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Fig 10.27 Final Presentation (Author, 2016)
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Water Supply
Rainwater yield calculation

Catchment surface

Roof
Area (m2)
2671
Rainwater yield calculation
Ave. monthly pereepitation
January 0.136
Fcbruary 0.075
March 0.082
April 0.051
May 0.013
June 0.007
July 0.003
August 0.006
September 0.022
Ocrober 0.071
November 0.098
December 0.11
Total 0.674
Grey Water Harvisting
children and staff
662 Handwashing:spray taps
1 Clothes washing machine
52 Dishwashing machince
17 Shower
262 Drinking, food preparation and cooking
visitors
150 Handwashing:spray taps
0 Clothes washing machine
3 Dishwashing machine
17 Shower
26 Drinking, food preparation and cooking
Grey Water Harvisting
Month Days/month
January 15
February 15
March 15
April 15
May 15
June 15
July 15
August 15
[ TR 1z

Table 10.1 Water Budget (Author, 2016)

Runoff coefficient weighted
0.9

Arca of catchment weighted
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
2400
6480

25
15

25

50
15

Total grey water back as yeild

1399
1399
1399
1399
1399
1399
1399
1399

1200
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Area of catchment weighted
2403.9

2403.9

Rain yicld (m3)
326.4
180
196.8
122.4
31.2
16.8
7.2
14.4
52.8
170.4
235.2
264
1617.6

662

156
425
3930
5177

150

850
390
1399

6576

Working days/month
21
21
21
21
21
21
21
21

21

© University of Pretoria

350

300

250

200

150 |

100

50

January

5177
5177
5177
5177
5177
5177
5177
5177

177

February  March

April

‘Water capita/Day

May

6576
6576
6576
6576
6576
6576
6576
6576

£R7E

June  July

August  September  October  November December

‘Water capita/month
129702
129702
129702
129702
129702
129702
129702
129702

17070

m Rai

mGre

Greywater Domestic Harvistin;

129
129
129
129
129
129
129
129

170
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Lctober 1D 1592 L1 2177 0d3/0 129/02 129./02
November 15 1399 21 5177 6576 129702 129.702
December 15 1399 21 5177 6576 129702 129.702
1556424 1556.424
Water Demand
Irrigation Demand Domestic Demand
Vegetable Garden Irrigation
Permanent Users
Children and Teachers  Appliances Litres/day/person scrved total demand per day
Planting Area (m2) Ltr. Depth/ month Agticultural Land lrrigation demand (m3 per month) 662 Handwashing:spray taps 1
January 500 0.12 60 1 Clothes Washing 4
February 500 0.103 51.5 52 Dishwashing machine 3
March 500 0.101 50.5 17 Shower 25
April 500 0.085 42,5 3 ‘WC flushing-urinals provided 5
May 500 0.085 425 262 Drinking, food preparation and cooking 15
June 500 0.07 35
July 500 0.06 30
August 500 0.07 35
Scptember 500 0.1 50
October 500 0.1 50
November 500 0.115 57.5 Visitors
December 500 0.12 60 Public People Appliances Litres/day/person scrved total demand per day
Total 564.5 150 Handwashing:spray taps 1
10 Urinial flushing 8h day 0
3 Dishwashing machine 3
Irrigation Demand 5 Showers 25
Garden irrigation 26 Drinking, food preparation and cooking 15
Planting Area (m2) Irr. Depth/ month Rehabilitated landscape demand (m3 per month)
January 600 0.09 54
February 600 0.08 48
March 600 0.07 42
April 600 0.05 30
May 600 0.04 24
June 600 0.04 24
July 600 0.04 24
August 600 0.04 24
September 600 0.07 4
October 600 0.08 48
November 600 0.08 48
December 600 0.09 54
Total 462
TOTAL WATER DEMAND
Month Days/month total demand per month Working days/month Water capita/Day Water capita/month Domestic demand/month (
[anuary 21 5192 15 674 5866 119142
February 21 5192 15 674 5866 119142
March 21 5192 15 674 5866 119142
April 21 5192 15 674 5866 119142
May 21 5192 15 674 5866 119142
June 21 5192 15 674 5866 119142
[uly 21 5192 15 674 5866 119142
August 21 5192 15 674 5866 119142
Rentemher 21 5192 15 (74 SRGA 119142
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5851

[une 21 20 674 122197 122.197
[uly 21 5777 20 674 5851 122197 122897
August 21 5177 20 674 5851 122197 122897
September o 5177 20 674 5851 122197 1P25197,
October 21 5177 20 674 5851 122197 1225197
November 21 5177 20 674 5851 122197 122.197
Water Budget
Clean Water Demand Calculation RAIN WATER & DEMAND

Rain water yicld Domestic demand/month (m3) Leftover water in tank year 1 year 2 year 3
January 326.4 1227197 204.203 204.203 355.439
February 180 1223197 57.803 262.006 413.242
March 196.8 122.197 74.603 336.609 487.845
April 122.4 12281971 0.203 336.812 488.048
May 31.2 122,197 -90.997 245.815 397.051
June 16.8 122.197 -105.397 140.418 291.654
July 72 122.197 -114.997 25.421 176.657
Anemier 144 177107 -107 797 -R7 7R RR 8/R
DCP[EmDCl' 4.5 124.19/ -02.27/ =1d1.773 “U.237
October 170.4 12281971 48.203 -103.57 47.666
November 2352 122,197, 113.003 9.433 160.669
December 264 122097 141.803 151.236 302.472
Total 1617.6 1466.364 151.236
Grey water demand

Greywater Domestic Harvisting/month (m3) Garden demand Vegetable Garden demand |grey water demand Total demand of secondary water  [left over water
January 129.702 54 60 0.315 114.315 15.387
February 129.702 48 Sil5 0.315 99.815 29.887
March 129.702 42 50.5 0.315 92.815 36.887
April 129.702 30 42.5 0.315 72.815 62.887
May 129.702 24 42.5 0.315 66.815 62.887
June 129.702 24 35 0.315 59:315 70.387
July 129.702 24 30 0.315 54.315 75.387
August 129.702 24 35 0.315 59.315 70.387
September 129.702 42 50 0.315 92.315 37.387
October 129.702 48 50 0.315 98.315 31.387
November 129.702 48 575 0.315 105.815 23.887
December 129.702 54 60 0.315 114.315 15.387

Table 10.1 Water Budget (Author, 2016)
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