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Figure 9.1 Result of SBAT analysis,
2009

Figure 9.2 Dome rising from rear
proscenium

Figure 9.3 Conceptual drawing of
northern facade of Entrance Foyer
illustrating fenestration

Figure 9.4 View of Church Square as
seen from roof terrace

Figure 9.5 Walkway on eastern facade
of auditorium
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Capitol adapted SBAT System

9.1 Introduction

The SBAT System (Sustainable Building Assessment Tool) has
been adapted by the author for the Capitol intervention.
The assessment is intended to evaluate the performance of
the intervention setting benchmarks for the project. The
assessment focuses on social, environmental and economic
domains, all of which are pertinent to the construction and
performance of the intervention (Figure 9.1).

9.1.1 Social Issues

9.1.1.1. Occupant Comfort

According to Gibberd (2005: 4) it has been shown that the

quality of environments inside and around a building affect

the health, mental state and productivity of people.
“Healthier, happier, and more effective ©people
contribute to sustainability by being more efficient
and therefore reducing resource consumption and waste.
However the quality of this environment needs to be
achieved with minimal cost to the environment.”

9.1.1.2 Acoustics

The dome structure of the Capitol has been treated with
Sabinite Acoustic Plaster (Figure 9.2); acoustics have also
been enhanced with the electrical installation of loud
speakers. The loud speakers render the sound distribution
of the actual performance throughout the arena, regardless
of how far from the stage the viewer sits. “The audience is
assured of hearing with ease the veriest whisper.”

9.1.1.3 Day Lighting

The Entrance Foyer, where the restaurant 1is situated
receives the most natural light from the openings in its
northern facade. The Grand Foyer receives natural light
in the latter part of the day through textured windows
on the western facade. This space is artificially 1lit, to
enhance the space as well as the artworks and the costumes
of the exhibition. The openings (entrances and exits) of
the auditorium are closed during performances to reduce
any natural light entering the auditorium, and the skylight
can close electronically. The auditorium is by default a
darker space. The stage has skylights which can be closed
and receives good natural daylight. Each dressing room has a
window thereby, receiving sufficient natural light.

9.1.1.4 Ventilation

The Capitol is ventilated mechanically. The current energy
intensive ventilation equipment has been replaced with a
more efficient system.

9.1.1.5 Thermal comfort
The internal temperature of the spaces is maintained manually
and constantly controlled.

9.1.1.6 Views

The flat concrete roofs of the foyers have been redesigned as
a terraced roof garden. The roof space affords the viewer a
good view of Church Square as well as the extended interior.
A walkway system 1is suspended off the eastern facade of
the building which also allows for views of the extended
interior and the roof terraces. From these spaces (including
the walkways) viewers can watch performers. Fixed binoculars
have been placed on the roof garden (Figure 9.4).
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9.1.2 Inclusive Environments
“Buildings should be designed to accommodate and should
be accessible to everyone, or specially designed
buildings need to be provided. Ensuring that buildings
are inclusive supports sustainability as replication is
avoided and change of use supported.” (ibid).

9.1.2.1 Transport

Capitol is in close proximity to a frequently used bus stop
on Church Square. This transport system connects people
located elsewhere in the city as well as beyond its borders.
Parking 1is for patrons of the Capitol are located within
Church Square as well as the basement of the TPA. Parking
for delivery vehicles is provided in Fountain lane on the
western side of the building or in the auditorium itself
depending on height restrictions.

9.1.2.2 Legibility

A well defined entry point to the extended interior is
provided aside from that of the existing Foyer entrance.
Spaces for staff and that for viewers (private and public)
are demarcated. The buildings branding is positioned on the
roof of the building, standing out to those passing by.
At night this signage lights up, establishing the Capitol
within Church Square (Figure 9.7).

9.1.2.3 Social Spaces

The Capitol, including the foyers, auditorium and extended
interior link connect together and allowing for interaction
between space, user, and object. These social spaces become
shared spaces where viewers can gather, relax, watch a
performance and play. Capitol, although defined connects with
Church Square and becomes part of a network of public spaces
within the CBD (Figure 9.9).

9.1.3 Access to Facilities

“Conventional living and working patterns require regular
access to a range of services” (ibid: 5).
Access basic facilities such banking, retail transport and
eateries services are located within a close proximity to
the Capitol project. For special/specific events patrons may
be brought in on busses to the interchange in Church Square.
Within the SchizoCity Framework, the manipulation of the
city makes it easier to access and spaces within the CBD,
reducing environmental impact and creating a more dynamic
environment.

9.1.4 Education, health and safety.

“Buildings need to cater for the well-being, development,
health and safety of the people that use them. Learning and
access to information is increasingly seen as a requirement
of a competitive work force.” (ibid: 6).

9.1.4.1 Education

Information will be provided on the current and forthcoming
events happening at the Capitol. The Boswell Wilkie Circus
School in collaboration with the Tshwane Cultural Centre
will train youths into world-class performers. Access to
support for learning will also be provided for the staff of
the Capitol as well as the users.

9.1.4.2 safety and security

Safety of the occupants and users is of utmost importance.
Twenty four hour surveillance will be employed for the
Capitol. The building must comply with all national and
international health and safety regulations. A balustrade
wraps around the roof terraces and the facade walkways of
the building, whilst the extended interior is designed at
increments of 500mm as to negate the use of balustrades
within the landscape.
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e ! 9.1.5 Economic Issues

“The adaptive-reuse and management of buildings can
have a major impact on the economy of the area. The
economy of an area can be stimulated and sustained by
buildings that make use of, and develop, local skills
and resources” (ibid: 8)

9.1.5.1 Local contractors

The intervention, as far as possible will be carried out
by local contractors within the greater Tshwane area. With
this, people will be trained where required to complete
aspects of the intervention.

Figure 9.10 Conceptual illustration of .
balustrade on walkways and roof terrace 9.1.5.2 Local materials

The majority of materials, products, components and fittings
specified should be manufactured and sourced from within the
Greater Tshwane. If this cannot be achieved all materials

should be manufactured in South Africa. For the Capitol
intervention, all products are produced locally with one
exception, that of the hollow core plastic. Through the use
of local contractors and local materials the local economy
is strengthened.

9.1.6 Efficiency of use
“Effective and efficient use of buildings supports
sustainability by reducing waste and the need for
Figure 9.11 The manipulation of the additional buildings.” (ibid: 8).
ground plane. The heights of the

platforms do not exceed 500mm relative
to one another 9.1.6.1 occupancy

To ensure that the Capitol has a maximum occupancy the
various spaces can support various functions. Space can
be rented out to organisations separately even though the
Boswell Wilkie Circus 1is the resident tenant. Events and
facilities that can be accommodated include: car launches,
conference facilities, fashion shows, receptions, music
events and theatrical events.

9.1.7 Adaptability and flexibility
“Buildings, which can accommodate change easily, support
sustainability by reducing the requirement for physical
adaption and associated disruption, energy consumption
and cost as well as the need for new buildings.” (ibid:
9.)

Figure 9.12 The placement of the ribs
in the auditorium, providing a flexible
system to aid in spatial manipulation 9.1.7.1 Vertical Dimension

The various volumes of the space from floor to ceiling are
greater than 3m. Within the auditorium the height is used
effectively by performers, forming another layering of
private space.

9.1.7.2 Structure and services

The intervention latches onto the existing structure of the
building with minimal adaptation to the original structure,
with exception of stripping the structure to reveal the
dome. This alludes the viewer to the ‘mystery’ that the
building contains.

Figure 9.13 Conceptual illustration of a
vehicle launch with the auditorium, theg. 1 . 8 ongoing COStS

space can become a drive in theatre

i [ Y

“Buildings cost money to operate. These costs include
cleaning, maintenance, security and energy.” (ibid)

9.1.8.1 Maintenance

Due to the fact that Capitol is within the public realm,
materials selected are hardy and durable. Materials on the
exterior such as the synthetic grass are UV resistant and
those on the interior such as the hollow core plastic are
lightweight but strong.

removal of Dbrick from the building
structure to reveal the interior

extending the skin /104/
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9.1.9 Capitol Costs

9.1.9.1 Local Need
A percentage of the capital cost of the Capitol intervention will be allocated to train
people with construction skills during the implementation of the project.

9.1.9.2 Shared Need

The project 1is funded through a private/public partnership, the Tshwane Metropolitan
Municipality and the Boswell Wilkie Circus, the initial and future costs will be shared.
Maintenance costs will be generated through the sharing of the buildings facilities with
other established organisations.

9.1.10 Environmental Issues

9.1.10.1 Water

Water usage is reduced to a minimum through the implementation of auto flow taps and the
installation of dual flush toilets. Water saving awareness it to be promoted amongst staff
as well as in the public WC’s.

9.1.11 Energy

“Using less energy or using renewable energy in buildings can make a sustainable
contribution” (ibid: 11)

9.1.11.1 Location
As the building is located nearby a public transport system, people that may generally use
cars have the opportunity to use public transport.

9.1.11.2 Passive environmental Control
Due to the nature of the existing structure of the building, a mechanically controlled
system is unavoidable.

9.1.11.3 Energy Efficiency

0ld mechanical ventilation and cleaning systems have been removed and replaced with more
energy efficient systems, housed in the same location. Only energy efficient light fixtures
are used.

9.1.12 Site

The site on which the Capitol stands was first developed in the late 1800’s. The Capitol
Theatre is pump-planned to re-inject it with energy that previously made it a successful
public space.

9.1.13 Materials and Components

The ecological impact of materials must be assessed to inform the selection of materials.
The following are to be taken into account:

o The low embodied energy of materials such as concrete, brick and timber. Bricks
removed from the facade of the building are to be re-used in the masonry construction of
the extended interior.

o Locally sourced or manufactured materials

° Materials that can be recycled such, as steel and aluminium.
. Modular dimensions of materials

o Durable and low-maintenance materials
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Figure 9.15 Polycarbonate sheeting used
for Capitol signage.

Figure 9.16 Stainless steel used for
finish on columns, either
brushed or polished

Figure 9.17 TRIcore honeycomb used
for the flooring of the stage
system

Figure 9.18 Synthetic grass, locally
manufactured. Used in the
extended interior as a floor
and wall material

Figure 9.19 Smartglass Solarshield
available locally. Used for
the fenestration of the
Entrance Foyer.

extending the skin
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9.2 Materials

9.2.1 Polycarbonate

Classified as an engineering plastic, polycarbonate has
better mechanical properties than other polymers. Although it
requires a higher energy input during manufacture than other
plastics and can be recycled. For the Capitol intervention,
polycarbonate is used for the exterior signage (branding)
of the building. To increase its strength, the polycarbonate
panels have embossed ribs. The panels are fixed to a steel
frame (Figure 9.15).

9.2.2 Stainless Steel

Used for the exterior columns in the extended interior. The
metal can is either highly polished or brushed and laser
cut with a Corinthian column pattern. It is selected for
the columns firstly for its corrosion resistance, secondly
its strength and thirdly for the ease of fabrication (Figure
9.16) .

9.2.3 Nylon

Used as a textile in the Capitol intervention, it is combined
with a low percentage of spandex to increase its flexibility.
It 1is used as an interior and exterior application. A
spattered finish has been applied which gives it a metallic
finish whilst maintaining translucency under light. The
nylon is treated using a spinning process through which 15%
spandex 1is added to enhance its mechanical properties. A
vacuum method of coating, called spattering, is used to add
small metallic particles which create a metallic finish.

9.2.4 Hollow Core Plastic

Rigid translucent TRIcore honeycomb cores with transparent
thermoplastic top sheets results in a strong panel with good
optical features. Of the five types available, the clear-PEP
UV PC stage is used. The clear-PEP UV PC stage consists of
2mm UV protected PC top sheets and the hollow core structure.
It is suitable for flooring as it has load bearing capacity
whilst being lightweight. Used for the floor system in the
auditorium, wvarious stage configurations are possible, and
the stages can be 1lit individually. The material has a high
scratch resistance and an anti slip surface(Figure 9.17).

9.2.5 Synthetic grass

Manufactured by attaching polyvinylchloride blades to a
durable porous backing, synthetic grass has an average
lifespan of 10 years. The turf is unrolled and fixed to the
desired surface, and once in place a mixture of rubber and
sand is raked into the turf. The rubber is manufactured from
old tyres and places in a ratio of 2:1 with sand. Synthetic
grass 1is used as cladding in the extended interior for both
the floor plane and the rear of the remaining TPA wall,
becoming a synthetic green wall (Figure 9.18).

9.2.6 Glazing

Laminated reflective coated safety glass

Solarshield® consists of a combination of a metallic coating
and a clear tinted PVB (polyvinyl butyral). The PVB is
designed to keep out the heat of the sun. The glazing 1is
treated to limit the amount of light entering the building as
well as blocking out damaging UV radiation. The appearance
of the glazing it determined by the colour of the glass, the
sun angle, reflections and the viewing angle (Smartglass,
2009) . Acting as a mirror in the extended interior the
glazing will create a textured quality where used on the
facade of the entrance foyer (Figure 9.19).
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9.2.7 Concrete

Concrete comprises of components from a non-renewable
resource, can achieve large spans and 1is a low-demand
material. Concrete is used for the patterned pathway as
well as parts of the manipulated floor plane of the extended
interior.

9.2.8 Rosco mirror

A lightweight and flexible substitute for heavy glass mirror,
the material comprises of a tear resistant plastic film.
The material has a mirror-like reflective quality and is
self-extinguishing. The film is used on the rear wall of
the stage. Fixed to a curved frame, the mirror reflects and
distorts the stage workings as well as reflects light.

9.2.9 Timber

As the only timber used in the original build of the Capitol
Theatre in 1930 in the doors and windows, the doors of the
Capitol interventions are also of timber. Timber, parallel
to the grain is strong and tough. The doors are fire treated
and the timber selected is Pinus elliotti.

9.2.10 Polymethylmethacrylate, PMMA

PMMA, an Acrylic, 1is a thermoplastic material that may
resemble glass. Like glass, it has a sense of fragility
which 1is overcome by blending the PMMA with an acrylic
rubber to increase its strength. PMMA can be moulded or
cast 1in thicknesses up to 100 millimetres. As it 1is a
thermoplastic material, it will retain the shape in which it
is produced. The luminaire is designed in accordance with
PMMA that has already been set as upon setting; PMMA shrinks
by approximately 2% in both length and breadth. PMMA can be
joined using a variety of methods such as epoxy adhesives.

9.3 Conclusion

The SBAT system was used as a guideline for the basic
requirements of the building, in order to pump-plan the
Capitol. Redundant equipment is to be replaced to increase
its sustainability. According to the SBAT system an overall
rating of 3.4 was achieved, the system however, appears
to be designed toward the development of a new building,
and guidelines for the pump-planning of existing buildings

Figure 9.20 The concrete of the
patterned pathway, extending
from the entrance of the
extended interior and through
to the western interior facade
is shutterd in salvaged
pressed ceiling panels.

Figure 9.21 Timber doors used on the
eastern facade. Photograph
taken in Brick Lane, London,
2009

ke EEL

Figure 9.22 Tofu table light by
Tokujin Yoshioka, material
same as that of niche
plinth. PMMA with halogen

should be established. diffuser.
Occupant Comfort
Efficiency
‘ =
Ongoing Costs Adaptability
Social 3.8 Economic 4.0 Environmental 2.4
Overall 3.4
Overall value 0-1 1-2 2-3 3-4 4-5
Classification Very Poor Poor Average Good Excellent

Figure 9.23 Result of SBAT analysis undertaken by author for Capitol

/107/



=

é:i
<

/60T/ /80T/

upjs ayy b
aneay L. joydeD auy) Wi [|1yul pue as au) woly Em;,mw N%:;,Mvhmwwm
suod-1ed Jo [enowal sy Bunensnyji uejd uontjowsq Gz'6 ainbi4 uonU3AIBIUI [oNdeD 40 UOILI0] UORASN! ‘Ueld SNS 726 3InBid

S8oeds pue So1IeusdS - ONNH ¥ SLIIFOA0H

..~AInuijuoo a0y

paebau punojoud e oy __mocco_c; 9soU) paJaanoosip aney am se 3snll

o ‘uorjuaAISUI OIjewedp adinbad  UYOIYM  SUOIJEN)IS Pajuoijuod Jje

114U1 pUe SIMONIAS PaNLRY aney a)\ -asuodsal J1JewolnNe Ue sueaw ou AgQ S 3Xa3uod o) >5mas>m:

-a01133UL
pSpuSI® UL |Ii Se pasn
9q 03 33840U0) BN LIS
40 juawsoed oy moje o}
JO0J 838.40U0O pUe ¥al pue

Ja9ho4 soueyug JO UOIIOSS JO  enowdy
JO 9pedey usaLIOU
03 paxy aq 03 saIn

“11em vdl Jo Jenowsy Burzejhb ypm J00p auy eubrpes ypm
psoejdad yul 011Ul psoejdas iUl Joissaun
papusIxe ur pasn-aa papuaIxe ur pasn-ai
e o NV 3LIS
woiy Ui >Prig wody  JIyur  orag
spiod aed Jo penousy SSaWMIY JO Jenowsy SSaHIY JO  Jerowsy s o L]

NYTTd NOILITOINIA vSavvy (vd1)

NAZNE

NOILVHLSININGY VIONIAOY TVVYASN!

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
13318 NVE

YUNIBESITHI YA PRETORIA

dolssng 3JHOSANV143A3N

oNIaTINg
NOLNAOd

3HOIY 34V

13311S HOUNHO

I4vNOS HOYNHO

oNiaTing 301440 1s0d A10




ITTT/

126 31nBly 03 J8jay “uonuanteiul jonded Bunensnyit
a1enbg yonyD woly jonded Jo MIIA 62'6 ainbi4

JouIne Aq umelp pueH ‘9z'6 ainBly 0} Jajal ‘UONUIAIBIUL
aup Bunensni|r jonded Jo uoneAs|3 ise3 82'6 bl
. . . NOLLVAZITE LSVH |

\OHH\ upjs ay Buipuaixe

6002 21enbs 4oINyD oIy a11eaL JO MaIA /26 21nBl-

1113u1 40 [eAowas Buned
L3]S JO UONEA]);

|1 ‘WnLIoNpNe JO 3pis
jowaq 9z'6 ainbi4

IR ittt




T
T

ERSITY OF PRE

v
NIBESITHI YA PRE

IVERSITEIT VAN PRET

&
UN
UN
Yu

doupxoeq pasonw

pue Buriooly d ensayd10 ‘uoneinBiyuod abels Jo ajduwiexs ‘101IBIUI papuaIXa

Bunensn||| “Joyine Aq ume.p puey

1deD JO Ue|d J00]4 PUN0ID Og'6 unbIy

1ETT/

3
43304
0L 3ONVHINT

STANV ONITIZD 35S 03SN-Td

HLIM GIU3LLOHS ~AVANTYI J1F4ONOD NLIS-NI LSV

F0VEMAL 4008 OL

oSS var |

S

ool

Lo

011
aNy $31
SONIL3aN

k: -3y
mﬂﬂﬁﬁ

e L

5300V WOLLYIA

3NV ¥00TH GIANULYXE OLN

Q3400S “TIVA VdL 40 &o;wﬂﬁ

= sovn

’M“

M LSHINAS

ULV INONIO
HONSE, SSINNY I

§ o

T
VdL TYNIDINO
TV NIFUO DILIHINAS

ISIIVIO3dS A8 $.00S3ud
40 NOILVYOIS3Y “SIHSINIS ¥3NIL

¥IIUHVE ALIAVS GIZV19 A8 ¥OOTd ONNOND

NO GIONNOHANS HOLVAZTI D1 INVHAAH

A

D 35v8 04 15v0
“WOLLOS 1V G3HSNYE

“1331S SSTINIVLS

Q3IHSIT0d WHZ NI Q¥1D

“NAMT0D TFALS 1IN

(N91S30_ INIDIANOE-VOINON
¥3d SY) 131101 X3SINN

ONIZV1O SAILOTIL3Y HLIN G0V Td3y
TV NYFHINOS ~LSTI0L AISNTONI X3SINN OLNI
G3LYIANOD "13THOL ¥N¥E JHOSONYTH3AIN ONILSIX3
1T10L JAISATON X3SINA

[CTT/

@

1S1193dS A8

ad 1301 s3100

005343

upjs ays bupuaxe

NV Id MOOTd ANINOED

“931 0L Q3073 “SITONY OL IQTAM

H
QNV STTIL FTEVIN 40 INNIOVIdY 1304 suan E] 40 NOLLYMOLS ‘SIHSINIH ¥3aniL
FONIL3dHVD fONIY3LSYId “ONILNIVY 2 ANY S3T0L 3784V 50 INJNIOV1d3Y
*30NIINT 0L NOTLVHOLS3Y FONTL3dYYO “ONIYILSYTd “PNILINIVY
JLNED TVNLTND INVIHSL ONV “3000TN1 0L NoIfiveoisT
301440 IDIOIL FINVENVLISTIY VEIYWN SY SNISYE NSO 30VdS A¥ITIVO SY QINNVHOOHd
GINNO0HG GNY TAIDIKO OL QY. GIH0LS3 59 0L FIWNENOHS
301534 30 0L ¥IA0,TONVEING NINVZZIN v eaps anve
WOS 09¢ wls ooe
¥3A04 3ONVHINT
Y¥3IA04 [ANVHO
=1 - 22
Sovapos ooy
40013 ONNOUD 28
gF
g2
FovIS
(HBISAS ONIMOOT
LnoHli) OOTT I XVd
nos
00ST ¥0d1d4 ANNO¥O
nrgoLrany i
EH
i
5

39v1S 030N3LX3 HAN/LIG VLSIHOUO

105 091
ov1s

a

01 937 NOTIY_ 0L S30v1d_O14123dS
NI Q3T11H0__S310H *NOILO3S MOTIOH
3WvN0S 1931 “Jwved  133Ls  alIN
QIZINVAJYO NI QI¥1d “NOTH3L HLIM
03903 140014 30D MOTIOH :39WIS

UVEY LY ONIMIN TYOIMIOFTE (FHOIN

NI G30vd HINITd “NOILD3S Wiikd
MOTIOH NI G30v1d 38 OL ¥3LHOITdN
Q31 NOILO3S NOTIOH § Wi 00Z OL
IAISIHOY AXOd3 HLIM G3XI3 WiNd
Q17108 HOIH WHOS X 00Z X 00L



Coo|

IVERSITEIT VAN PRET
RSITY OF PRET

v
I

UN
UN
Yu

8

IVE
INIBESITHI YA PRET

89B113) JOOJ pUe Sq1l Jo Juawadeld Burrensnyj|
“loyine Aq umelp puey ‘jouded Jo ueld Auodjeg T€'6 8inbi4

— —

FOvRAL 4004 0L
SSIOV WOLLEA

/STT/

¥00d =aNIL
WNOITYS ELWNINYT aIT10S
HLIM 17337y WA0092_ 1Y
SH00d 40 LHOI3H ONINGO

} NI
NINIVINGD “NIYS ¥OIEEDG 0
SNATIOD TRUONMIS O @EX1H

19 DILYT HALS TN

30V¥Y3L 400d_ANY
ANOOTVE 0L SS3JJV
ONIAIAOYd SSIOOV.

ElQ EIR REINE]
0L J3NNTd AVMMTVM

E m:umazﬂzmom.z m o

P11/

upjs ays bupuaxe

NV Td ANODTVE



[LTT/

|I|..

0c

ol

AdANNYT

SNOOY ONISS3dd

SNANT00 ONILSIX3
N33IML3d NI @3X1d IAved
1331S aTIN d3SINVATYO
d3ddid LOH NI 13S
SSYI9 TvdNLONYLS WA

S FANN)

SNANT0D

ONILSIX3 0L a31710d9 3INvad
379NV VN0 133LS a3110d
d100 GZXSZ OL d3dT3am Avm
“MIVM VLN AISINVATYO
d3dd1d 10H d3ANVdX3 W8

3NOd a3s0dxX3

/9TT/

unjs ayy buipuaixa
Joyine Aq umelp pueH ‘9z'6 1By 0} 1ajel ‘UoNUBAIBIUI
3y Buryensn||r joxded Jo uoneas|3 ise3 zg'6 ainbi4

NOILLYAZTE LSV

=g
et

El4E]

T133LS aTIN dISINVATVYO
d3ddia 10H oL d3xid
JOVNOIS JLVYNOGHVOAT
—0d LN3ONTISNVYL WA



T
T

ERSITY OF PRE

v
NIBESITHI YA PRE

IVERSITEIT VAN PRET

UN
UN
Yu

8

1611/

1811/

unjs ayy buipuaixa

WB1As pue

squ Jo Juawiaoeld ‘abiels ‘Auoaeq 4o apisispun Bunensnijr
MOJ3( WO} M3IA ‘WnLio)pne jo afe]jod !




YA PRETORIA

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA

YUNIBESITHI

0

ot

0S.=Xvd
WOS 006 HOOH ANOOTvE
3NVT NIVLINNOd OL

11t/

Y¥3A0d
ANVY9 OL SAVMY00d

3dY0S3 314 ONILSIX3 WOOYd T104.LNOD

JYNLONYLS 4004

3anoa

SSNYL

NnrdoLIany|

0Ll 3ONVILINT
ONITAYYS AVMHOYY

3
JONV

Y¥3A04 O.
JONVHLNT MAN

JUNLY3IS ¥3LVM
ONIZV19
JAILO3143Y SSYI9LAVAS

1021/

wniioypne Jo seal Bunensn

upjs 3y Buipuaixe

punoibyaeq ut

4 d L "18A04 80uenu3 Jo apeey uisyou pue Auoojeq
V-V U0IDAS ye°6 2inbily

Y=Y NOILOIS

30OVYYIL 4004
0L SS300V VOILd3A

Y¥3A04 3ONVHLINT 40
3avOovd NY3HLON

3avov4 OLN
ovea a3alod anvy

AaNNOY9

aNv1d
A3LYINdINYIN

QINONIY TIVM VAL 3404 01 FONVHLNG
vdl ONILSIX3



A
A
A

IVERSITEIT VAN PRETORI

/ect/

TIYM NOILYANNOd 313¥ONOD NLIS-NI

ONIMOVHO
ANIAFYd  OL HS3IW  ONINIVINOD
“STINVd ONITIZD Q3SS3Hd  a3sn
-3¥ NI Q343LLNHS  43340S
J134ONOD NLIS-NI 1SVO MJIHL O

31340N0D OLNI
1SYO  110d-C  d3av3dHL
J331S Q1IN d3SINVATYY

1Sv0

1708 ¥04 30VdS 3IAIAOYd OL
L1 OINI Q37718d 3T0H HLIM
av1S OHO3  LSVO3dd WwozZ

NOISNVdX3

MOV OL 3TONV N3IIML3E 3SVIHO
JLIHVEO HLIM 31V1d ONIdv3g
1331S dTIN A3SINVATYD OT X 02T

JTONY 133LS QISINVATY
aTIW 9317 ¥Nd3 0T X OST X OST

V1S 313YONOD ILY9IH99Y HONOY NLIS-NI

1Svo

HLON3T ONINNNY
3903 3NI430 OL AaNve

9/52 SSY10 313¥ONOD  ~(3¥3q¥0
ATTNOANYYH “STaNVd  ONITIFD
a3ss3dd HLIM J3¥3LLNHS
“NLIS-NI 1SYD gv1S 3I1IYONOD
WwooT - AVAIVM  d3NY3LLvd

ON1Qa3g WIWO!

3134ON0D

NLIS-NI  ISYD  wwo§

\NNH\ upys ay Buipuaixe

90eds JO 90UEIU3 1 BINJE3) JaTEM JIAO Aemi|em pue
Buined >o11g ssaux1y pasn-al ‘alfeulun| passagal ‘Kemsijem paulaned
BuIpNjoul ‘J0LI3)UI PAPUBIXS 3U) JO SIUBWSI3 1 |1e1ad GE'6 3InBid

NONELNT AdIANILXE FHIL 40 SINSIAETE Y TNYLad

3SVE ONIAVA WWOST “NNY ¥IHSNUO QILHOdWI

OLHSYVAON %€6 - TVIYILYW NLIS
=NI WO¥d Q3LOVdWOO ANV d3sIT1avLs
“a31418Y0S  WNOST WoMd 3sva  ans

“SSYHO OIL3HINAS ANV XO1dd N33mL3g
J13¥ONOD  NLIS-NI 1SVO Wwooe

3903 40

“SINIOC OLNI

Q31vdgIA ANY LdIMS ANV

ONIINIOC 3NId HLIM ‘038 ANVS Q3LOVdWOO wwsz NO alvl
“3avOovd WOY¥d Q3IAONIY SHO1Y¥E SSINIMMIN a3sn-3y

Y¥IA0D HONOL 100D ANV 17149 I¥VI9-LINY
HLIM IN3OS3dN0T4 LOVAWOO M09 “1HOITdN d3SS303Y S9dI

V1S 3134ON0D ILVOFYOOV HONOY NLIS-NI LSYD




RIA
RIA
RIA

IVERSITEIT VAN PRETO
IVERSITY OF PRETO
NIBESITHI YA PRETO

UN
UN
Yu

8

/9¢T/ wetl upts oy Burpusia
apeoe) Wialses

10 Aemvj[em palaAa|iued au) Jo apeasN|eq PUe 13X9.iq JO |1e1ad g |1e18q 9¢'6 ainBiy
FAAWALSINTVE ANY LAY UG g TVILAA

|1 qeIB pue suonaass mojjoy Bunensniis
apensnfeq Jo |1e1aq :q 11e1eq 8€'6 unb1y

HAVILSNTVE 4O TVLAA A TNvLad

S17708 NOISNVAX3 OTN ONISN
SNANTOO TYANLONYLS ONLLSDAE
OL @31708 3LVld 3SvE WAOT

3LV1d 13SSn9 oL
Q31708 SIW “Alvid 3sva y i
0L G3aT3M ALY 13SSNO WAOT k

WA000E=Y “TTONY o
T331S 1IN GESINVATYD INFE _
ONV  G3T104  10H  9X08X08 f

FANLONALS INLLSDE

TNV T=HALS aTN
@ESINVATYD 9T 0L @EaEn
A ST
10H EX09X08 AN GESINVATYO @ oY 3avdlsnive
OL EaEW  “TIVHANH |
MOTIOH Q04 THIS
Q1IN G3SINVATYD @ W0S
19A0} 30URAUS JO BPEIRY LIBYLIOU
0] apeJisnjeq J0 m:_x_u_ D ereale6 m‘_:@_n_
AAYOVA WAXOS IONY MLN 2114 35V oL @108
40 FAWNLOMYLS ONILSIXE OLNO /ST “STENY QL (EI'E -

A\ G30713M 3Lv1d 3sva WAOT
FAVILSNTVE 4O ONIXII D TLad

“IWAOS OL ONISVRIONI WAOZ
40 HIGIM “NWOLIOE 1V 1O @SVl
‘TOW RIS qUN GISINVATYD
931 WNOINN GITIOY 1OH EXO9X08

3aW4LSNIvVE OL @3aTEM
Qod THALS aTIN @ESINVATYD WASZ

e ) SOV
DA N QW SHISod NGNS 04 I SV

.A - 7.‘. @ESN"WN09 0L ONISVRONI  WNOZ
. AR ) . 40 HIGIM “WOLLO8 LV INO ¥3SV1

‘TN HAUS TN GESINVATY
OF1 W03 ITIW IOH EX09X09

3avdlsnva
OL q3aT3W “TIVHANVH MOTIOH NNOY
THELS JIN GESINVATYD @ WN0S

WAOOOZ ONINNVAS “T1ONV OL Q3a1am
,mlT. . 10dS  AVDITVM  VISW  G3ANVdX3

S17709 NOISNVAX3 OTW ONISN
SNWNTOO  VANLONALS  ONLLSIX3
0L 31708 3Lvid 3V WAOT

AUvid 13550 N
0L GI0E STW ‘AUVid 35vE |
OL Q3am=Em 31vid 13SSNO WAOT

NAANTIOO 40
T Lt Y38 ONILSDXA OL A1vd 3SvE X1
i OL @3N ‘SII08 NOISNVAX3 OTW

NANTI0D ¥0 Wv3a ONILSIX3




YUNIBESITHI

3

YNVE 3FHOSANY1¥3a3

1L2T]

3JYNLv3I4 ¥3LvM
TIvM
Vvdl ONILSIX3

ENVAE]
ANNOYO A3LYINdINVI

3svd 2d LSVO

“NOLLO8 LV a3HsSNyg
“7331S SSIINIVLS
Q3HS1770d WAZ NI avid
“NANT00 1331S aTIN

WN1¥O.

30YdY¥3L 400d_ANY
ANOOTVE 0L SS3JJV
ONI1dIAOHd SSIIIV

30YOovd d01d3L1X3
OL J3NNId AVMMTVM

T

wx

>
o

L1dN
¥vind

JT1LX3L X3IANVd:
ANV NOTAN

1921/

WNINZOSOYd  FUNLONYLS 4004

upjs ays bupuaxe

3pedky WNLIOYPNE UO SAEMY{eA PUE I0JeAs|a
a1nelpAy ‘sassnay ‘wniuadsold pue abels ‘s, DA aA1198}481
“101181UI PApUSIXa Buie.sN||1 O-O UONIAS 6€'6 2InBI

LHOITIANS

3anod

0=D NOILOFS



\@NH\ b upjs ays bupuaxe

NIAINTOD WO LXT O TNVILIAA A TV LAA aoeds wnoupne Ul ssil 40 12130 3 119190 0’6 21nbld / SSIMYL JO TNVILIA 3 WA

ERSITY OF
BESITHI YA

IVERSITEIT VAN
v
I

UN
UNI
YUN

3

NOILVANNO4 3134ONOD
NLIS-NI 1SV 00SX00.X00L

JL3ONOD OINI ISVO “1708-C
T33LS TN GISINVATYD WNOZ

NOILO3S 1331S Q1IN
J3SINVATYO MOTTIOH @ WNOOT

ONILNOYD TVANLONYLS WAOT

1708-c oL
QIIX0d3 VLIV NVIHININ0D

Q3TINON  “HINITd  FLFHONOD
1Svo-3ud INOOFX009X009

NOILO3L0dd ¥0d daHSNYg
WNOOE WOLLOE d3HSN¥E  ¥O
@3HSIT0d  ¥3HLI  "T3EALS

SSTINIVLS 9TE€ SSVI0 WAC
NI Qv10 S3Lvid 1331S aTIN
Q3SINVATYO HOIHL WAS “WNOOZ

NOILVANNO4 3134ONOD

NLIS-NI 1SYD 00SX00ZX00L

TWLIAYO NYIHINIHOO
Q300N “HINITd  31340N0D

1Sv0-34d INOOZX009X009

NOILO3104d ¥0d a3HSNdg
WANOOE WOLLOS d3HSN¥E  HO
@3HSIT0d  ¥3HLI  “T3ALS

SSTINIVLS 9TE€ SSVI0 WAC
NI Qv10 39NVId 1331S aTIN
GISINVATYO MOIHL WAS “WN0OZ

HLOTO 3AVHS ANV
$3179v0 40 INIWHOVLLY dOd
SMOTTV  "ONIQAvTIO  133LS

SSIINIVIS ANV JONVId
NI S3TI0H a31119d 3dd

SSNAL

NO  STVAYIINI  ¥vIN93d
1V "S1108 NOISNVdX3 0cCW
ONISN SNWNT0O ONILIX3 OL
a3X14 31v1d 3Sve wwoe

J9NY 931
IvNd3 a3Wdod @100 133LS
Q1IN G3SINVATVO  EXOSX0S

@30vdS ATINaAT
ANV @37719034d S3T0H 1V
‘s1709 OTW HLIM 31vid
13ssn9 0L 431108 SITONY

‘3vid  13ssn9 wwol —————————————+ |

J19NY 931
IYNOINN @3T10Y LOH 133LS
QTIN G3ISINVATYD 9X08X00T

S1709 OTW HLIM
FIONY ANV 3LV1d  13SSn9
0L @3aLiod  JIONV - 931
IvNd3 a3wW¥od @100 133LS
Q1IN G3SINVATVO  EXOSX0S

d30vdS ATINaAT
ANV a37719034d S3T0H 1V
“S1709 OTW HLIM 31vd
13ssn9 0L 431708 SITONY
“31vd 13ssn9 wwot

J19NY 931
IvNOINN @3T10Y LOH 133LS
QTN G3SINVATYO 9X08X00T

wwooo8.

WwWoooTT




T
T

YA PRE

ERSITEIT VAN PRET
RSITY OF PRE
ESITHI

/TET/

\Om”._”\ upjs ay Buipuaixe

puno.Bjoeq ur asenbs yainyD jrem usaiB onayiuAs pue suejd punof payeindiuew ‘Kemyred pauseired Buiyensn||i J0LIul papuaixa Jo abejjoa [enbiq zv'6 ainbi4



o W

ERSITEIT VAN P
RSITY OF PR
ESITHI YA PR

E
B

[EET/

saimdnos snoinaid Jo Alowsw sy Bundadsal
‘Wwnopne Jo saydiu ui pasn yiuid Jo |1e1aq :| |1e18q Sy'6 aanbiy

HILNITd 3HDIN O WL T TYLada

"931 0L (303N “STTONV
OL @30713W 3v1d T3EL1S N A9
@3140ddNS  ¥00TH 3400 MOTIOH
“3OVAUNS dITS-NON- “o0€ 40 TNV
WONIXYA™937 40 WoLlod 0L @3xid
1004 Fvalsncay “G3ANALE 39 0L
OF1 MOTIV OL S3IOVId J14103dS NI
GITIG STIOH  “NOILO3S  MOTIOH
FWWNOS 19T “IN TFAUS AN
@3SINVATYD NI G30V1d "NOT4EL HLIM
(3903 “H00H 300 MOTIOH :39VLS

[¢€TI

upjs ays bupuaxe

WINLOMPNE Ut Pasn wialsAs 100} JO |1e18q O |1e18q £v°6 ainBi4

WHILSAS FOOTH 4O MVILIAA *O TNVILIAA

“30V4ANS dIT1S-NON

‘o0 40 FIONV NONIXYN 9F1 =0
WOLLOg OL d3X1d 1004 Fvalsncay

dnvl
NIOOTWH ANV INNON  WNINIAMTY-

¥3SN441a NOILO3S

MOTIOH VWA INSOMTISNVAL @ wwoe

NOLLO3S
MOTIOH AONNOY WIN  INSONTISNWAL.

0L Q3IX0d3 ¥3sndd1a YWNd WNOS

ONIENL RVNOS 0L GITTIM TNV
931 M3 GITI0Y LOH WLOXOSX0S

abes Bunsixa ayy puaixa pue
11d 11534210 [299U0 0} pasn BulIoo}y JO (1839 H [1e18d v'6 34nBi4

L1d VdLSTFHOHO

TWIM?ML
—_—

HOVLS LId VHILSTHOWO 4O TVILAA H MNVILIAA

40 3avdlSmiva TGN ONILSIX3

1S0d @30T1aM 3LV1d wue

¥IOVdS INSNVIRIEd SV FT1ONY
991 W03 OL Q30T SLN THALS
“QITIINA-30d STIOH TV 17109 W

11d VdIS3HOH0
40 3aVdLSNTVE F1gdvW ONILSIX3

¥IOVdS ININVIWEd SV TNV
937 VN3 OL G3ATAM SLN T3S

“QITIYA-Td STIOH TV “17708 9N

FIONY T33LS AN GESINVATYD
931 W03 GITIOY LOH EXOSX0S

WIIN 1533HS G3ANVdX3

FIONW THLS Q1IN GESINVATY
931 WNOINN QIR0 0100 ZXSEX05

“@3ANALE 38 0L 931 MOTIV
OL S30V1d J14103dS NI Q3T116a

STIOH “NOILO3S MOTIOH vndS

oy THALS IS

THAIS TN G3SINVATYD  WLoT

"INV
TE31S 1IN G3SINVATYD NI 430V1d

“NOHAL
HLIM 03903 MO0 30O MOTIOH




0c

ol

/SET/

]

o W

YA PR

UNIVERSITY OF PR

UNIVERSITEIT VAN P
YUNIBESITHI

=

1PET/

unjs ayy buipuaixa

wiaisAs Joojy

Se ||am se squ wouy papuadsns ssniy pue Bunybiy ‘uis 8|nxal Jo asn ‘dopxoeq
pue abess ‘squ Bunensni|t ‘wntionpne yBnoiy) g-g uonoas 9y'6 Inbiy

A9 NOILOIS



T
T

v
NIBESITHI YA PRE

IVERSITEIT VAN PRET
ERSITY OF PRE

UN
UN
Yu

8

L

o

—|

1

:

1S1ITvI03dS A9

MNNYHS Lv3H ¥O G3NNId ¥3HLIT “ATd
¥3dNS 0L a3Xid WIId dJO¥dIN 00S0d
YIGNIL ATTd-d3dNS wug

a3aovds
ATIVNO3  ONVY  @377140-3¥d  A3T0H
“Y3HLIO0L SITONY 1708 "S1708 9N

379NV 937 N0 dINYOH Q100 WUWGEXSE

JTONY
937 IvNO3 Q3INYO4 d100 Ww EXSZXST

/LET/

B ke

e

m=———m——-=ux

19€T/

108)J8 Buruoisip pue ybi| jo Aejd ‘waisAs abels Jo uoneAs)a o abejjod [enbig gy'6 ainbi4

upjs ays bupuaxe

doipyoeq abe)s 10j pasn WalsAs ssniy Jo [1e3sp :r |1e1aq Li'6 ainbi4

JONANOVE IOVLS 40 WALSAS SSILL J0 TNVLAA I TVLAA

1SITVI03dS A9
MNNYHS LV3H ¥O Q3aNNId d3HLIZ “Ad
Y¥3dNS OL d3xid WIld doddIN 00S0d

Wwoozt

YIGNIL ATld-d3dNS wuis:

YIGNIL ATTd-d3dNS WS

a3aovds

ATIVNO3 ANV a37T140-3dd  A3T0H
“Y¥3H1390L S3TONV 11709 “SLl09 1}
3TNV

937 WNO3 A3WYO4 QT0D WW  EXSZXS:

379NV 937 YN0 AINYO Q100 WWGEXSE:

dONANOVE FOVWILS 4O NV Id




/8€T/

“3Se 1 [1e SI T LldvD ayl Jaaquaway

~J933ew Jou saop 31 “jussauad 40 3sed “auning A3YIBUM
‘Burylawos aaquawsd pue Burylowos asipesd [pe am joxrde) syl ur Ing
-ow 38hu0y) >Sel e og pasaquawad JI puy
“3sSe | [1e S1 aW Jaquawdy

“sn 126u40) >sel e ag passquawsd JI puy
“MSe am |Je SI Sh Jaquauay
-s3ybnoyl 418yl Jo 9A1109319p e Bulwooaq ajdoad
“uorjelauadialur o3 uado sburpssy jJo apew adoaxybiy syl

“S3INOYs pue spunos pue asiou pue sjdoad syl
“A13US4943 1P JENPIAIPUL ydea Ag palaadaajul SI ydrym
“1LIdvD 8yl si Ag Buissed asoyyl puy
49U30 yoea 031 wayl ‘sueraisapad aylx o3 “sw spuilq eyl Buryyr Ajuo ayl

uonuaniaiul jonded pue
(s)unis ayy Buipusix3 ay) Jo uoIsNjouod
ay) ‘abe)j0d [enbiq 6y°6 2inbi4

upjs ays bupuaxe



