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5. DESIGN ENRICHMENT

In this chapter the technology that is used to realise the
spatial principles of Chapter 4 is elaborated on. Technology
is unpacked in materials and composition. The Material
Library Table onpg. 90 is a compilation of significant materials
in the design and their intrinsic values. The table forms the
vocabulary that articulates the relationship between the
materiality of the spaces and their natural environment.
These values range from the quantitive to the qualitative
and are arranged in a manner that highlights each material’s
relation to the natural elements of water and the sun. Of this
compilation of materials, concrete is elaborated on for its
critical role as water container in the scheme and clay brick
technology is further investigated for the value it adds to the
relationship between city users and their natural environment.
The pallet of materials are then brought into composition at
critical points in the design to illustrate the concepts that drive

the experience of and connections between the materials.

5.1. MATERIALS

The water plane is a monolithic concrete element. The
rationale of the water container gives form to its navigation
which in turn conceals and erodes the container according
to the programmes in its adjacent courtyards. A brick
skin mediates the interstitial spaces between the courts,
users and the water plane. The modular nature of the brick
plane allows a plastic manipulation of the skin to facilitate
interaction with the water reservoir and its users.

© University of Pretoria

99



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

(]

ALEYIN -
-QOW Ag Q3SIHALOVHVHO S| MOlHg 4
© S _\/m_ou_ 9 SIYOIHE O "NOY4 OINVHE30 NIHM AH3ddITS INOOIF AVIN
L NOLNSAALN WALELNOD ¥ Ny Q37v19 40 HIAVT IALLOALOHd SHMOIHE HLOOWS "H3LVM AS
v 4O0HdHILYM V INHO4 OL a34id Q310344YNN A1ININD3SENS
SHL 40 SINCOE LI ‘OL NHOd SIS SI LI HOIHM Y314V aInT4 SY SI3HNDAL S11°3OVHHNS
L 1 J Q3rddv SI Lidd VOIS ¥ NIHM S11 40 NOLLYHNOT100 ANy O oS
HLHV3 IHL WOHS IAVIN SI MOIHE NIHM 09k 000 . ﬂoom..oma - oe - omH_oow_n_mEis 38 NVOHOIE FENDELNIAINA FHL 0L 3NT AVIO a34id v
SO 000+ 70 00%2-000} 9l %Y 1-9 NIIML3 3134ONO NVHL SNOIAGO SS31 solg
SETLLNAO0 40 SHOMLAN SIHL NG 1570 SI'SYOIHE AV1O 40 NOILdHOS SI HOIHM 1H1a S1SISOd3a ANy
o oo<EI < -gv YA1VM FOVHIAY FHL S1OITIO0 HOIHM HILYMNIVH
QMY L S AS GEN L0 S - - - - JON3SIHO 43 40 MO74 3HL AS a3SNVO 39
oy L 40 S3AvHD SYH ANV I1gvan AVIA ONINIVLS ININVINETd
SN SIS LONY 4O SVOH DINAL -43d ANV SNOYOd SI MOldg ANV 13M NIHM "4NOT0D NI
ANHVHOdINTL SNIMHVA MOlHg
40 FOoVNI
JHL NI SINIOP 40 MHOMUIAN V HLIM
ANOLO
-3431S GIAVIM V S| AUNOSYIN MOIHg
"JONINVIAHI 40 ISNIS
Vv 11 ONIAID 1 J
1SVD NIHM TVIH3LVIN 1SNE0H OLNI
SNHNL 1Ng
NOILJ3ONOO DNIHNA 318V TIVIN SI
313HONOD
1OVH1SEY 3HL 01 a3S0dsIaadd Sl "HIAV1 SNONINNLIG "G33LIVNN SNIVINTH 3HNDAL
. (1331S 40 %2 HLIM)
aNY F10HM V HLIM Q34004dH31YM SI S.313HONOD 13M ‘LHid
V SV 3OVdS IHL SISIHILOVHYHO el J13HONOD ‘Ll STLVHIANA S1SISOd3a ANV SLOFTI00 Q30504N=d
Jov4dNs g 00ve 05t SIVOINIHO INHOS HILYM ANV HOIHM H31YMNIVY 40 MOT4 (13318 40 %+ HLIW
313HONOO FHL 40 ALMVND JHL 0902 000+ mm mmwm 0zl HILVM NIHM NOLLYHOIHI13a JHL A9 @3SNVO 39 AV Q30HO4NIEH ey
“JHNIYN SI'l 0081 ook 0L 103rgns SI ANV 34N1ONHLS ONINIVLS ININVINEId ANV 13M ALISNIA HOIH
JIVHANOTONOO S1I SAVH1IHO J13HONOO V 40 ALIgvHNA NIHM HNOT0D NI AIHVHOdNIL ALISNIA WAIAIN
anv 1 J JHL SISINOHAINOD HALYM SNIMYVA 31IHONOO 213HONOD
SMHOM LI MOH ANV NOILISOdINOD "319v3NEId ANV SNOHOd SI L
S11 40 DNIANVLSHIANN
NV STTOHLIM HIAV]
JOV44NS
SLI "SONIMHOM HANNI S1I 3S0T0SIa r L
LON s30a
ANV OINOLOFHALS SI ILFHONOO
000k £2°0 001 000 133HS/17134 NawNLg 24
ALALONAN O
MOTV ¢ ‘NOIS!
ONIAYD LY HOIHM HIv HNOdVA A9
NIVINOO AVA | A1LNYNINOQ3Hd
IWNHIHL SIAINOH Q3I03dS
: SIVIHALYN STIVIHILYIN
SSYIN ONIGTING “LYaH ¥ HONOHHL ie]
ALISN3A MO SNoYod
3HOLS OL WIHILYIN S3SSVd 1vaH .
v 40 ALY JHL HOIHM 1V ALNLONANGS HONOYHL
e IVAH H3IHOIH | Q3LHOJSNVHL SI
V S3LYOIANI HNOVA HILVM
ALISN3A HOIH v
1 oM/ 1 W)/m d0L10v4d
M"en/ry) ALIDVdVYO ALIALL SIN/OM JONV1SIS3d
S310N ALNIgvand3ad HONOL ANV 3ONVYHV3ddV AVIHILVYIN
SSVIN TVINHIHL 1v3H -ONANOD ALISN3A dNOdVA
O1d103dS AVINHIHL d31vM
H3lvMm a4
NNS vy
010 60 80 10 90 S0 v0 €0 20

1a

iversity of Pretori

© Un

100



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

‘J1LLIdd JO SNOIO3dd ANV
QHVH INIHHVYASNVHL SI LI LHOM
HONOYHL 137 OL SI3SOddNnd NIVIA
SLI 3L FAVS 3HL 1V OINOLO3d31S

103443
A31dAVA V HLIM VI3 1VIN
JHL NO S31VYNOS3d d31vM 40
ANNOS 3HL 'NOILYSNIANOO
SV HONS S31VLS TVOISAHd

(SSY19 1vO14 ONIANTO

g

ANV OINOLOAL 3HOAIHIHL ) JO0HdHILIVM ANV HIHLO NI 531VM 40 FONISTHd
) 0/ o1 0052 ALINIANI -NI) SSY19 INMvaos | sd
S| 1 "H1d3a SNOIEALSAN 40 318V3ANE3d NON SI SSV19 3HL 3LVOIANI NVO SSY1D SSV1
NOISSTHdINI FHL SNIAVMY - J 13M NIHM
AONVHVASNVHL S1I 311dS3a - AH3ddIS ATINIHLXI SI LI ANV
IVIHILVYIN IHL ANV AJOS NMO S1I 13MSI L
INOHH OvE Sd3LS JOV4HNS S L NIHM QIHIVdNI ST ALITISISIA
‘aTHOM HNO S1OT 1434 SSV1D "NOIL
-vHNOT00SIa ON SYH SSY19
"NOILYSNIANOD
LSNIVOY H3GNIL IHL 103 10Hd
“INFANOHIANG S1I 1031434 0L a3sn S 01 SANOZ HOILAIN OO
HIFNIL SNONIDIANI NIHM TVNLXILNOO ARV
39 NVO ANV WIHALYIN LHDEMIHOM vV S IS UNOGYA Y O
Q343AISNOO S| 11 "NOISNISNYHL 1vaH .
NOILYTILNIA 3IVNO3IAY "HIFNIL
OL FONVISIS3H S1I 01 3Nd ALIVNO S 0 TOVILNS Sl ONIEAING
OlLdVH ONIMV3ddY ANV ALIYNO ) 00z NOU FHNLSION LNIATHd Yo 13M NIHM AH3ddITS 0¢'0 @4vO8 ddvH
TUSNILATAANS SI TVIHALYA FHL 0091 8o 002 05 SIONV L3M NSHM HNOT00SIa 910 AOOM QHvH M
. Lo 008 05 1VHL (STHSINEVA ANV SINVTV3S) 710 JOOM 1408
JHNLYN 210 oSy LON TTIM H3FNIL GIHSINEVA wIgNIL
QINOLO3L V 11 SONTT IYHL SAHvog ONILYOO SOVEHINS ¥ SIATTONI
HIGNIL ONIHOOHdHILYM
HO STANVd Q3LvOldgv-3Hd ANV B
o.mmamézﬁw NI NOILYOIddY SANI4 N 108 O OV Yo Lyl
LI ALISYIND3HH! 40 SIILHIAOHd HLIM
10NA0Hd MVH HO TVHNLYN V SI AOOM 1 J HILVM AG A3AVHOIA 81 LVHL
34NLONYLS
SNOHOd V SYH H3GNILL
"JNILL H3AO (ONIZ ANV H3dd0D (NOISOH
r L 40 AOTIV NV SI HOIHM SSvdd -HOO OL INVISISTY)
‘3Nddv ANW) H3dd00 40 JOV4HNS NNINOEHO
WALV LININVAEI 3SI0THd wmm mmm %Mm . 34V SIINSYAIN ONIHOOHJHILYM 3HL NO SHV3ddY YNLLYd NIL o
ANV Nv310 0100 V a353AISNOO e oy 009z ON ANV WIHALYIN IHL 3IN19-NIFEO V IVIHALYN FHL ONIZ
SI LI ANV NOLLYSIAHYANVLS ANV 31vH13NId LNSIOA "3 LvM NO J1YNOS3H AVIN HILVYM 40 H3ddOO
NOILILId3H NO a3svd SI NOLLONAOHd ANNOS 3HL "NOILYHNOT100SIa SAOTIV WNININNTY
ANV NOILYOIddY S11 TYIH3LYIN ON IAYH WNINOYHO N STVLAN SNOHHI NON
IVNLXILNOO-V NV LI ONIHIANTH ‘3LIS ONIZ ‘SAOTIV WNININATIV
-440 Q3LVOlHav43Hd ANY TYHNLYNNN
SV 03AuVOIH SI VIHILYIN IHL IVHL
SNV NOLLYSIYIHLSNANI HLIM S3IL SLI
“TANVYNG a3XvE ANV DNILNIV] SOVANS CSLE YA
: 'ONILY1d SSYHE HO Hadd
E_mon__\,ﬁw_%zﬁﬂwmzﬂmm_: JHL Mz_ioow_mm_@so%oz;wwm HOMOd v NV LSMd 50
S oz,mﬁmo,«oJ JEEQ:DEm ONIZ "ONISINVATYO did 1OH VYNILYG ¥ ONINVIT 3008500
1M 133LS AILVIHINN )
HLIM Q31VIO0SSY ATONOHLS 3aNTONI T33LS HO4 SFHNSVAN VLA S NO N3L-HOO ‘NOH
Sl IVHL ADOTONHOAL V Sl ANV NOILO3LOHd NOISOHHOO ANV LHONOHM NOdI LSVO
NSILYWDVHd NO a3svd SI LI 'V INNHOAS 008 Lt 0062 ALINIANI ONIHOOHdHILYM (HILVM 4O SLYNOS3E OSTV AV U317 oy
SIVNOVHd NO 035vE S o osp 05 008/ 4O ONNOS THL ‘13M NIHM 7331S SSTINIVLS
OINONOO3 JON3S3Hd IHL NI NIDAXO “T31s

1STTdNIS 3HL - STVIINISS3 3HL OL
a30Nd3d ONIFg 40 OI90T3IHL
NO d3Svd SI ADOTONHO3L 1331S

L

01 d3sOdx3 SI1331S IHL
N3HM NOILYAIXO 0L 3nd
NOILYQvVE93A) 3A0HH0D

TIMI33LS d31v3dINN 1Ng
3189v3ING3d NON SI 1331S

Ad3ddIlS SI1331S d3lv3dl
ANV HLOONS "VId31VIN
JHL 31vd13N3d L.NS30d

d31VM SV NOILvdNO100sId
ON SVH 1331S d3lv3dl

STVLIWN SNOYY3d

'NOLLVANINITdNT TYANYIN OL 11 SAN3T

1VINFOS
TIYVIAIC Q11 'NO YOI AN | © AN

101

1a

ty of Pretori

iversi

© Un



UNIVERSITEIT VAN PRETORIA

UNIVERSITY 0

F PRETORIA

Quf YUNIBESITHI YA PRETORIA

TECTONIC

wat

er

circulation

5.2. COMPOSITION

The materials are brought together at critical points in
the compostion to illustrate the concepts that drive the
experience of and connections between the materials. The
composition characterises the form of spaces and guides the
structure of the technology. The concept of composition is
best described by the user’s procession through the spaces
in the scheme. The role that water plays in structuring the
spaces is evident from Chapter 4. Now a tectonic skin, brick
and concrete materialises the procession. In the procession,
taken at any point in the design, the user’s experience of
the composition of materials can be placed on a spectrum
which at one end, will start with the tectonic (or lightness)
and end in the stereotimic (or heaviness). This spectrum
also helps to give structure to the procession through space

through the notion of moving from one extreme to another.
This procession will see the relationship with water start

from a formal one (water collection) to a haptic one (water
use). To best illustrate these two spectrums and their spatial
material implications, the diagram indicates how circulation
is experienced at the concave form of water collection and
threatment, and progresses to the convex form of spaces
where water is used and touched.

PROCESSION

COURTS
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COMPOSITION OF MATERIALS

At hte beginning of this spectrum of composition, a tectonic
structure frames the circulation that leads the user form the
most public ends of the context to water spaces. The frame
is a steel column and beam structure that allows a layered
skin to protect the users from the natural environment. . The
frame gives support to the concave form that transports roof
water runoff to the reservoir. The convex steel bend forms the
roof. The composition has a strong linear character and is
based on repition. Its form scales the circulation routes with
the larger presence of the structures surrrounding courts and
scales it to a more intimate interor experinece.

The next material in the procession of spaces is brick
masonry. The connection between the steel circulation
tectonic element and brickwork is expressed as being
disconnected and dissimilar and achieved through shadow
lines and convex turns and bends towards brickwork.
Brickwork gives form to the interstices/conversion between
circulation and water spaces. Brickwork is also an important
contextual reference that it ties in with the historic masonry
built fabric from the context. It acts as a lining membrane and
finds application as a carpet that reaches out through the
circulation arteries and courts. It also becomes a vertical lining

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

membrane for intersitial programmes. Its structure consists
of self supporting walls, reinforced walls and rectangular
columns. These ranges of columns gives control over sight
lines from the public courts and controlled overlooked views
fom inside the spaces. The last and perhaps most prominent
role of brick masonry is its connection with the next material
in the procession composition - concrete. Here it acts as
a mediating membrane between the user and concrete
surfaces. It becomes a haptic membrane that brings
concrete work to the scale of the individual. The membrane
peels away from the concrete from where access to water
is gained.

The final material that marks the destination in the composition
of procession is oncrete. It is the functional and monolithic
container for water and water-based use spaces. Its convex
nature results in vaulted spaces. It is cast in situ that lends
a sculptural nature to the most private spaces. inpenetrable
nature. It is the central element to the design with astrong
axis/alignment witht the east west street. Its exterior is rough
bush-hammered appearance that transforms into smooth
and polished surfaces on its interior.
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SECTION A-A 1:100 NTS
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CIRCULATION

ATION HYDROTHERAPY POOL

COURTYARD

ATING

T

1000x330 reinforced
brick column @2000 c/c

. B 3 excavation face
o
vitified iay tle on edge ceramic glazed pool tie stainless steel patented drainage
thin bed mortar thin bed mortar channel laid to fall
bitumen based waterproofing mem-  bitumen based waterproofing membrane
brane 4mm thick with 100mm lap thick bed mortar (levellng course)
joints, torched on reinforced concrete surface bed cast in
thick bed mortar (leveling course) situ

concrete cast in situ

SECTION A-A 1:50 NTS

natural ground fine

sollfiling compacted in layers
00mm

flush jointed mortared rigid brick paving ina  graded and compacted fil in
15 mortar setting bed layers of 150mm max

on 100 concrete floor base compacted sub-

grade to engineers specification
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DEVELOPMENT OF THE 1:20 SECTION
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cast iron rainwater outle to reservoir, cast into slab, waterproo™ |
ing taken down into outlet cone

219 x 3.5 modified mild steel
spout cast into concrete, waterproofinfj tal
cone T

i
wn into outlet

RESERVOIR Q\/:?F (e}

]

RESERVOIR

TERRACE WADING POOL

single cant solid brick on edge ceramic glazed pool tile

thin bed mortar

soil fil
of 300

220x30x10 vitrified clay tile on edge
10mm thin bed mortar

stainless steel patented drain-
age channel

flush jointed rigid brick paving
15 mortar setting bed

100mm reinforced concrete surface bed concrete cast
in situ

subgrade to engineers specification

122

bitumen based waterproofing membrane
thick bed mortar to fall 3° (leveling course)
100mm reinforoed concrete surface bed concrete cast

insitu

bitumen based waterproofing membrane
thick bed mortar (eveling course)
200mm reinforced conrete surface bed cast in situ

© University of Pretoria

250mm thick reinforced concrete reservoir cast in situ bituminous.

waterproofing lining
bush hammered exterior finish
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COMPOSITION

circulation

stereotomic

i i
i '
i i
i i
i i
i i
i i
procession " :

tectonic,

courts courts

screed to fall 2° with waterproofing admixture
200mm reinforced concrete slab cast in situ

mocified mild steel ledge to create water cascade effect

polisned concrete finish

160xB00X10 rectangular hollow section mild steel beam
@2000mme/e, bolted to steel gusset plate to conrete
downstand beam, powder coated

4mm mild steel plate modified to form the gutter, welded at
end laps and welded to unequal leg angle supports

80x60x6 unequal leg angle mild steel supports welded to
steel circulation member

80x40x3 rectangular hollow section mild steel vertical
dressing cubicle substructure, bolted to rectangular hollow
section beam via mild steal cleats, powder coated

clear glass panels fixed to steel subframe

‘wired mesh glass vanity panels fixed to steel subframe

anodised aluminium mesh vanity panel fixed to vertical
membars of steel subframe with with seperation mem-
brane to combat bi-metalic corrosion

160x80x4 rectangular hollow section mild steel column
@2000mm c/c, welded to steel baseplate and bolted to
concrete footing

YER DRESSING CIRCULATION 200x200x10 steel base plate on leveling grout bolted to
concrete base with M16 bolts

400x400x600 reinforced concrete footing with 20D holding-
down bolts

LI N I
/

ation face
\g compacted in layers 220 x 30 x10 vitrfied clay tile on edge clay brick on edge, stretcher course
o 10mm thin bed mortar 10mm thin bed mortar

bitumen based waterproofing mermbrane bitumen based waterproofing membrane

thick bed mortar to fall 2° (leveling course) thick bed mortar to fall 2° (leveling course)

100mm reinforoed concrete surface bed cast in situ sanded and sealed

40mm sand blinding layer
graded and compacted fillin layers of 150mm max to
90% modAAShto to engineers specification

SECTION A-A 1:20 NTS
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® Q0 @ @6 O

® @

® ® O

250 REINFORCED CONCRETE RESERVOIR SKIN
CAST IN SITU

220 BRICK SKIN SUPPORTED BY CONCRETE LEDGE
AND 30 WIDE GALVANISED HOOP IRON BOLTED TO
CONCRETE EVERY 3RD COURSE

ENAMEL COATED CUSTOM SHEET METAL PROFILE
FIXED TO CONCRETE

SHOWER ROSE SECURED THROUGH UPPER FLAT
LED STRIP LIGHTING

SAFETY GLASS SLOTTED INTO ALUMINIUM FRAME
AND FIXED TO LOWER FLAT SHEET PROFILE

HARD DRAWN COPPER PIPING

OFF SHUTTER CONCRETE FINISH

ENAMEL COATED CUSTOM SHEET METAL PROFILE
FIXED TO CONCRETE

TAP FITTING SECURED THROUGH FLAT SHEET
PROFILE

VITRIFIED CLAY LAYED ON EDGE IN MORTER BED

GALVANISED STEEL DRAINAGE CHANNEL AND GRATE

CAST INTO CONCRETE

VITRIFIED CLAY TILES LAYED ON EDGE IN MORTER

(1:10 TYPE) SHOWER DETAIL | NTS
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soldier course single cant solid brick (FBS) (MTO Corobrick)

double leaf brick FBS skin with flush perp ends and reinforced
3.5 ladder type galvanised wire brickforce every 3rd course

30mm wide galvanised hoop iron bolted to concrete face every 3rd
course

mild steel flat sheet bent and welded to equal leg angle
30 x 30 x 3 mild steel equal leg angle cast into concrete ledge with fish
tail hold down rods @ 300 c/c, powder coated finish

SHOWER

vandal resistant shower head, single function, adjustable spray trajecto-
ry, mounted on rectangular hollow section

RESERVOIR

120 x 60 x 3.5 mild steel rectangular hollow section bolted to concrete
surface housing copper supply pipes to stop tap

cobra stop tap under tile metering with non-hold open feature and flow
controller, mounted on rectangular hollow section brushed bronze finish

stainless steel drainage channel laid on a mortar bed to fall 2 ° to drain-
age outlet

vitrified clay tile on edge
10 thin bed mortar
thick bed mortar to fall 2° (levelling course)
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FOOT WASH

AN

AN 1L AN H H H H H H ‘ ‘

soldier course single cant solid brick (FBS) (MTO Corobrick)

double leaf brick FBS skin with flush perp ends and reinforced
3.5 ladder type galvanised wire brickforce every 3rd course

30mm wide galvanised hoop iron bolted to concrete face every 3rd
course

mild steel flat sheet bent and welded to equal leg angle
30 x 30 x 3 mild steel equal leg angle cast into concrete ledge with fish
tail hold down rods @ 300 c/c, powder coated finish

vandal resistant shower head, single function, adjustable spray
trajectory, mounted on rectangular hollow section

cobra stop tap under tile metering with non-hold open feature and flow
controller, mounted on rectangular hollow section brushed bronze finish

120 x 60 x 3.5 mild steel rectangular hollow section bolted to concrete
surface housing copper supply pipes to stop tap

stainless steel drainage channel laid on a mortar bed to fall 2 ° to drain-
age outlet

© University of Pretoria



UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Q) YUNIBESITHI YA PRETORIA

DETAIL 11 1:10 NTS

© University of Pretoria 129



130

RESERVOIR

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
Qud YUNIBESITHI YA PRETORIA

HAND WASH

soldier course single cant solid brick (FBS) (MTO Corobrick)

double leaf brick FBS skin with flush perp ends and reinforced
3.5 ladder type galvanised wire brickforce every 3rd course

30mm wide galvanised hoop iron bolted to concrete face every 3rd course

mild steel flat sheet bent and welded to equal leg angle
30 x 30 x 3 mild steel equal leg angle cast into concrete ledge with fish tail
hold down rods @ 300 c/c, powder coated finish

16 diameter copper pipe fixed to concrete surface with pipe clamps
125 x 75 x 8 mild steel unequal leg angle chemically bolted in intermittent
spacing to concrete surface

cobra stop tap under tile metering with non-hold open feature and flow
controller, mounted on flat sheet, brushed bronze finish

3mm thick galvanised flat sheet steel basin member bolted to unequal leg
angle and resting on drainage profile, poder coated finish

3mm thick galvanised flat sheet drainage member bolted to equal leg
angle supports at an angle of 2° to drainage outlet, powder coated finish

70 x 70 x 6 galvanised mild steel equal leg angle bolted to concrete bed

125 x 75 x 8 mild steel unequal leg angle fixed to anchor bolts in concrete
surface

vitrified clay tile on edge

10 thin bed mortar

thick bed mortar to fall 2° (levelling course)
100mm reinforced concrete bed cast in situ

© University of Pretoria
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| A

0.6:GALVANISED STEEL FLASHING TO SLOPE 2°

——2) 75X60X6UNEQUAL-STEEL ANGLE FRAME-

@

© ®

®

~ (8) ALUMINIUM WINDOW FRAME FIXED TO UN-

0.6 GALVANISED STEEL FLASHING

BITUMOUS WATERPROOFING MEMBRANE
SEALED AND APPLIED BY TORCHFUSION

100 THICK REINFORCED CONCRETE VAULT CAST
IN SITU FINISH

30X30X2 EQUAL LEG ANGLE STEEL BAR BOLTED
TO FLAT BAR WEB AND UNEQUAL STEEL ANGLE

80X60 MILD STEEL FLAT BAR WEB MEMBER
BRIDGING THE OPENING BETWEEN THE SIDE

80X6 MILD STEEL FLAT BAR BOLTED TO SIDES OF
OPENING IN CONCRETE VAULT

OPENING ANGLED AT 64° TO ALLOW FOR MAXI-
MUM WINTER LIGHT (SEE APPENDIX 2)

(1:10 TYPE) SKYLIGHT DETAIL Il NTS
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0.45 Rheinzine zinc sheet with standing seams folded over cleat and pinched seams
44 x 38 X 0.6 cleat at 300 c/c nailed to marine ply

layer of feft

starter cip

drip edge

25 marine plywood solid deck fixed to horisontal leg angle

vinyi faced gypsum cefing panel nailed o plywood deck

'50x50x3 mild steel equal leg angle horisontal mermber, welded to vertical leg angle. powder coated finish
50x50x3 mild steel equal leg angle vertical support welded to mild steel plate, powder coated

45x45x3 mild stoel equal leg angle sil welded to vertical supports

leveling grout

700x8 mild steel plate boted to concrete surface with pre-cast anchor bolls, powder coated
700x12x180 mild steel plate web member @ 900 c/c, welded to steel plate, powder coated

‘30x30x3 mild stes! equal leg angle shadow line, welded to flat shest, powder coated

100 reinforced concrete vaut cast in situ”

brick on edge permanent vauit shuttering with flush morter joints

“Waterproofing Concrete Admixture

An integral crysialine waterproofing adix is added o the concrete mix at batching stage of the materia
mix to ratios ranging fom 1-29% of the mixiure. I consists of Portland cement, vry fine treated slca sand
and varous aciive, proprietarychemicals. These active chemicas react wilh moisture and the chemical by-
products of cement hycration

o cause a catalyic reaction that generales a non-soluble crystaline formation throughout the pores and

capllary tracts of the concrete so that it becomes impermeable to water and other liquids.

Lafarge Utra Waterproof Concrete
PENETRON ADMIX®

Xypex Admix C-1000/C-1000 NF
Krysto Inernal Membrane™ (KIM@)

CHRYSOBCWA 10

Johannesburg
Latitude 26° 08' S
Longitude 28° 14'E
equator

N

the radiation
entering from

winter

solstice

solstice

squinoxes

The axis of the earth's rotation is tiited at an
angle of 23.45° with respect to the plane of the
orbit around the Sun. This forms an angular
distance of the sun north or south of the earth's
equator that is the angle of declination. The sun
has a declination angle of 23.5° at the solstices
and 0° at the equinoxes

The calculation for solar altitude at solar noon
for Johannesburg:
22nd January Summer Solstice
64.+235=87.5°
22nd March Equinox
90- 26 = 64°
22nd June Winter Solstice
64-235=405°
22nd September Equinox

90-26 = 64°
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(1) 200 THICK REINFORCED CONCRETE

(2) CIRCULAR MILD STEEL HOLLOW SECTION SPOUT

(3) 100X55X4 STEEL I-SECTION WEB MEMBER BOLTED
TO

(4) 6 THICK STEEL FLAT SHEET CUSTOM PROFILE GUTTER
TO FALL

160X80X4 RECTANGULAR HOLLOW SECTION
CIRCULATION COMPONENT WELDED TO WEB
MEMBER

200X200X10 STEEL BASE PLATE ON LEVELLING
GROUT BOLTED TO CONCRETE BASE WITH M16
BOLTS

400X400X600 CONCRETE BASE

@ @ ©

RIGID BRICK PAVING LAYER ON 100 CONCRETE BED

Sbio 4

(1:10 TYPE) CIRCULATION DETAIL Il NTS
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WATER NETWORK

MUNICIPAL WATER SUPPLY

POTABLE USE

—

1

-THE ROOF

CATCHMENT AREA
THE SURFACE ON WHICH THE RAIN FALLS

FIRST FLUSH

FILTRATION TO REMOVEME SEDIMENT
AND DEBRIS THAT HAS COLLECTED ON
THE CATCHMENT SURFACE

2
CONVEYANCE

MANNER OF TRANSPORTATION OF WATER
FROM CATCHMENT AREA TO STORAGE

OVERFLOW

3
STORAGE

KEPT, SETTLEMENT

RESERVOIR WHERE RAINWATER YIELD IS

OVERFLOW

4
PURIFICATION

SAND FILTER FOR PHYSICAL PARTICLES
CHEMICAL ADDITIVES TO DISINFECT

DISTRIBUTION

WATER VIA PUMP

THE SYSTEM THAT DELIVERS THE

NON -POTABLE

5

TOP UP POOLS

FILL ONCE OFF (MAIN POOL ALREADY

6

SECONDARY STORAGE
ELEVATED SMALLER RESERVOIR PERIODICAL-
LY FILLED TO GRAVITY FREED WATER UNDER
~

~
~
~

~

7
HAND WASH
SHOWER

GREY WATER
PURIFICATION

WATER CLOSET

140

140

BLACK WATER TO
MUNICIPAL LINE

© University of Pretoria

MANUAL MAINTENANCE- REMOVAL
OF DISCHARGE IN FILTRATION

\ POLLUTION DISCHARGE

BACKWASH
OVERFLOW
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STORAGE

CALCULATING THE AMOUNT OF FACILITIES AND THEIR WATER DEMAND

UNDERSTANDING THE WATER DEMAND OF THE BUILDING

< > pd
& = ] o
=3 |l Z| E
PROGRAMME < e <Zt o 5 SERVICES NOTES
w w P 2 =)
S| 5| 8|5
= o| a
HAND CHANG:- SHOW-
TOILETS WASH ING ERS
ROOMS
2 z
& | S| &|5|&a|d5|&|d
S 2| = |3 |2|=s|2|3]|¢2
STUDIOS 180 A3 36 1 2 3 2 1PERSON/ 5M?2
MAIN HALL 200 A2 120 1 3 5 1 3 1PERSON/ M2 OR CHAIR
1 1 2 1 1 MAIN HALL PERSONNEL
PERFORMANCE 200 A2 120 1 3 5 1 3
GYMNASIUM 210 A3 42 3 3 6 3 3 4 4 1PERSON/ 5M2 PEOPLE/HOUR
EXISTING POOL 2200 | 726 145 3 4 8 4 4 22 22 7 7 | BM?/PERSON STEADY STATE
POOL SURROUND 700 A5 70 2 2 5 3 3
WADING POOL 300 70 23 1 1 2 2 2 4 4 2 2 | 3V/PERSON 9 PEOPLE/HOUR AND
INDOOR LAP POOL 110 150 28 2 2 3 3 3 4 4 2 2 | 3M#PERSON 10 PEOPLE/45MIN
HYDROTHERAPRY 280 55 18 1 1 2 2 2 3 3 1 1 +3M2/PERSON 33 PEOPLE/HOUR
CARETAKER H3 2 1 1 1 1 1 1
OFFICES 100 G1 7 1 1 2 1 1 1PERSON/ 15M2
DAYCARE 300 A3 60 2 3 5 3 3

POOL CAPACITY - BATHING LOAD FOR UN-PROGRAMMED RECREATIONAL SWIMMING A MINIMUM WATER AREA (OCCUPANCY RATIO) OF
3M2 PER BATHER SHOULD BE ALLOWED TO ENSURE PHYSICAL SAFETY PP 11 THE SPORT ENGLAND FACILITY PLANNING MODEL USES
A FIGURE OF 6M2 PER BATHER

TABLE 8 PP48 CHANGING ROOMS AND SHOWERS

SOUTH AFRICAN NATIONAL STANDARD

SANS 10400-A:2010 EDITION 3 ISBN 978-0-626-25157-4 PART P: DRAINAGE
SANS 10400-P: 2010 EDITION 3
PART A: GENERAL PRINCIPLES AND REQUIREMENTS THE MINIMUM NUMBER OF SANITARY FITTINGS TO BE
SANS 10400-A: 2010 EDITION 3 PROVIDED IN ANY BUILDING
A20 CLASSIFICATION AND DESIGNATION OF OCCUPANCIES 4.11 PROVISION OF SANITARY FIXTURES
TABLE 1 - OCCUPANCY OR BUILDING CLASSIFICATION (PP43) FIXTURES PER TYPE OF OCCUPANCY AND POPULATION
A21 POPULATION TABLE 4 — PROVISION OF SANITARY FIXTURES (PP29)
POPULATION PER CLASS OF OCCUPANCY OF ROOM OR STOREY TABLE 6 - PROVISION OF SANITARY FIXTURES FOR PERSONNEL
OR PORTION THEREOF (PP 31)
TABLE 2 - DESIGN POPULATION (PP 45) TABLE 7 - PROVISION OF SANITARY FIXTURES FOR PUBLIC, VIS-
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POTENTIAL RAINWATER HARVESTING CAPAPCITY

TOMLAEASE | o | AL unore | AR
(M?) (MM) CAPACITY ROOF CAPACITY
L L
A C
1670 0.714 1192 M3 0.9 1073 M3
emsE T [WEACE O | oo v
(MM) ) (M3)
P PXAXC

JAN 126 0.126 189.378
FEB 90 0.090 135.270
MAR 91 0.091 136.773
APR 52 0.052 78.156
MAY 13 0.013 19.539
JUN 8 0.008 12.024
JUL 4 0.004 6.012
AUG 6 0.006 9.018
SEP 28 0.028 42.084
OCT 73 0.073 109.719
NOV 118 0.118 177.354
DEC 105 0.105 157.815

© University of Pretoria
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WATER CAPITA PER DAY FOR SHOWERS, WATER CLOSETS, URINALS AND HAND WASHING

PROGRAMME POPULA- WATER USE (L)
TION
M+ F TOILETS HAND WASH SHOWER
FREQUEN-
cY
VISITORS USE PP 0.25 0.75 | 0.85 0.75 0.85 0.75
PER DAY
WATER USE PER APPLI-
ANCE 6L 2L 6L 1.4L 1.4L 18 L
@)
— L L
W S 2 L 2
= £ > = > E
L LLl
> =) o > o =
SUM
TOTAL TOTAL
STUDIOS 36 27 27 92 19 21 186 186
MAIN HALL 120 90 90 306 63 71 620 620
PERFORMANCE ARENA 120 90 90 92 63 71 406 406
GYMNASIUM 42 32 32 214 22 25 324 324
EXISTING POOL COURT 145 109 109 372 77 87 754 1958 2712
POOL SURROUND 70 53 53 179 37 42 362 362
WADING POOL 23 17 17 61 13 14 123 311 434
INDOOR LAP POOL 28 21 21 71 15 17 145 378 523
HYDROTHERAPY 18 14 14 46 9 11 93 243 336
FREQUEN-
FULL TIME cY 1 2 3 3 3
USE PP
CARETAKER 2 6 4 18 4 4 36
OFFICES 7 21 14 63 15 15 127
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DEMAND PER MONTH INDICATING THE SEASONAL INFLUENCES ON FREQUENCY AND CAPACITY FOR DIFFER-

ENT PROGRMMES
WATER DEMAND
CAPITA A
PER MONTH
MONTH (M3)
L)
~ _1
) >
L _ 1 o]
o s @) z O O & o
8|z |2z g |%E|8E| 2 || 8| 2|82
a sl £ |03 |5 © 3 = = ) )
2 Z |gx| € |20 |20 2 o o) w bt >
5 < || 2 |[EO|9PO| A T T o) <
n > s > (2] — < o a < [a)
LUl O m (@) ; 8 > O
. g z | T
W'SV\L/J 3 186 | 620 | 406 | 324 | 754 | 362 | 123 | 145 | 93 36 | 127 | 1092
SH 1958 311 | 378 | 243
JAN 20 16 12 20 20 5 20 20 20 31 24 20 132.906 132.906
FEB 20 16 12 20 16 5 16 16 16 28 24 20 116.85 116.85
- MAR 20 16 12 20 12 5 12 12 12 31 24 20 100.866 100.866
2
g APR 20 16 12 20 5 12 12 30 24 20 63.078 63.078
il
o MAY 20 16 12 20 5 12 12 31 24 20 63.114 63.114
2
ﬁ JUN 20 16 12 20 5 12 12 30 24 20 63.078 63.078
Q
% JUL 20 16 12 20 5 12 12 31 24 20 63.114 63.114
O
g AUG 20 16 12 20 5 12 12 31 24 20 63.114 63.114
[T
p
) SEP 20 16 12 20 5 12 12 30 24 20 63.078 63.078
Z
a
OCT 20 16 12 20 12 5 12 12 12 31 24 20 100.866 100.866
NOV 20 16 12 20 16 5 16 16 12 30 24 20 116.85 116.85
DEC 20 16 12 20 20 5 20 20 12 31 24 20 132.906 132.906
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WATER BALANCE AND RESERVOIR SIZE

RooFYIED | PSUCNmN | Bauance
(M3)

PXAXC
JAN 189.378 132.906 150.738
FEB 135.27 116.85 169.23
MAR 136.773 100.866 205.23
APR 78.156 63.078 220.215
MAY 19.539 63.114 176.64
JUN 12.024 63.078 125.586
JUuL 6.012 63.114 68.484
AUG 9.018 63.114 14.388
SEP 42.084 63.078 -6.6.6
OCT 109.719 100.866 8.853
NOV 177.354 116.85 69.357
DEC 1567.815 132.906 94.266

146

The reservoir size was determined by allowing a volume that will contain the maximum
monthly water demand per month as well as the maximum amount of surplus water from
the yearly water balance:

length x breadth x height

30m x 2.5m x 5m
375m3
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