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oeberrosix a right
to be here. And whether it is clear to you, no doubt the Sitverse rs uiroruriy as it
should. In the noisy confusion of life keep peace with your soul. With all its sham,

drudgery and broken dreams, it is still a beautiful world.

Desiderata by Max Ehrman
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Never before have
humans known so
much about the
universe as we do
today. Never before
have we acquired
new information
about the universe
as quickly as we
do now. Yet, at the
same time, never
has the man been
so ignorant about
even the basic
facts of celestial
science(Lazich
& Wilson, 1994

6). The proposed
project is an
Astronomical Centre
in the  National
Zoological Gardens
forecourt inthe Inner
City of Tswane. The
facility is intended to
become a vehicle
of  discovery  of
the sky, a place
where humans will
discover the magic
and mysteries of the

universe.
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This project is
dedicated to my
brother David, my
wonderful parents
Fanie and Louise
and to Jasper.

The topic of the
dissertation was
chosen as a result
of my life-long
fascination  with
the sky.
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Introduction

The City of Tshwane is the birthplace of the
new South African democracy. It is the place
where past and future met on the steps of
the Union Buildings and the place where the
first democratically elected president was
inaugurated. On that day the capital city of

democracy was born (Kruger 2006: 11).

The Inner City of Tshwane is a place of strategic
significance, not only in the city but also

from a national and international perspective
(ibid). As the seat of national government,
Tshwane has the responsibility to set high
standards for leadership and has the potential
to develop as the capital city of a newly united
African continent (ibid). In addition, Tshwane

is recognised as the educational capital of
Africa, being home to numerous well recognised

institutions.

The goal of this chapter is to identify the
problem and the setting of the problem in the
Inner city of Tshwane that will be dealt with in

dissertation.

IT VAN PRETOR
Y OF PRETOR
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1.1 The Problem Statement

am

A
A
A

The vision of Tshwane is to become the leading
international African Capital City of Excellence
that empowers the community to prosper in a
healthy and safe environment (Kruger 2006: 5).
The current quality of the inner city, however,
does not support this vision because it is not
functioning as it should, from an environmental,
economic and social point of view(Kruger 2006:
14).

In order to address this problem the author
considered a government strategy known as
the Tshwane Inner City Development and
Regeneration Strategy (Kruger 2006). This
strategy is based on a catalytic-intervention
approach. Strategic interventions are proposed
to significantly influence the development of
the inner city. The strategy identifies a number
of aspects that should be dealt with in order to
sustain urban renewal. Amongst other issues,
the strategy identifies the importance of the
inner city to provide tourism, recreational and
entertainment opportunities for both the Tshwane
residents and tourists (Kruger 2006: 14). The
dissertation focuses on the development of one

such project in the inner city.

Figure 1.1.3
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1.2 The Project

The project is an astronomical education and

R
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increasing threat of global warming. Hence the
idea of designing a comprehensive cosmological

centre which includes a planetarium.
entertainment facility. The main feature of the

facility is a planetarium. Other features include 222 \What will be shown and exhibited?
a series of exhibition spaces, a gift shop, a

restaurant and administration facilities.

121 Whatis a planetarium? The presentation media will cover a spectrum

of astronomical-related topics ranging from

) ] o ) traditional african starlore to current scientific
A planetarium is a building that can simulate

o technology. The presentation media will
the cosmos by means of a projection on a

] ) consist of interactive exhibitions. The method
half-spherical surface. Apart from cosmic

. . L . , of education is intended to be informal,
simulation, which is the traditional function of

, entertaining and accessible to young and
a planetarium, advanced technology now

] ] ) old. Exhibitions are intended to be updated
also makes it possible to present educational

, constantly and changed to accommodate
programs on nearly any related topic - from

scientific development and new discoveries.

the science of the inside of an atom to the

&  _aFigures 1.2.1 - 1.2.5 : Images indicating the versatility of the planetarium
< 2

£
4 %

4 %
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1.3 The Location

The project is located in the new proposed Zoological Gardens Forecourt. The project forms part of a framework that

focuses on the upgrade and regeneration of the Zoological Gardens precinct and in turn forms part of the development ofyg

the northern gateway of the inner city.

The National Zoological Gardens is a major local and international tourist attraction. It is the second largest urban zoo in &
the world, houses the third largest exotic plant collection in the world and the largest inland marine aquarium in the worldg
It therefore provides the community with a place to learn about the earth (fauna and flora) ands 'aff_&. Therefore, it is

log evelop a facility regarding the thi ent, the sky. o

Figure 1.3.1 The National Zoological Gardens
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Never before have humans known

s0 much about the univers
as we do today (Horak 20
Never before have we acq

information about the univer:
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as quickly as we do now (ibid). da ner y that is d:h:ng
Yet, at the same time, never ] the ¥erse a'pﬂti

has the general public been so This giant next-ge mcreai!g spe i:l
ignorant about even the basic telescope is being - c@pblh.of'mapm

facts of celestial science (ibid). by scientists in 17 co tr'r_e's mﬂmnce oi’ Enag_
Technology such as the Hubble and will consist of thousands on th :} |

Telescope constantly reveals of antennas spreadi ql\./er and g
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mankind (ibid).

In South Africa a new focus on
astronomy as a branch of science
was established by the con$letion
of the South African Large
Telescope (SALT), the largest
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As light and pollution have made it virtually impossible to observe celestial objects, city dwellers have become completely oblivious to the night sky. One can
only get a reasonable view of the night sky if one is at least an hour’s drive out of the city (Flanagan 2007). Such a location is not easily accessible to city

dwellers. Therefore, an astronomy centre in the inner city is the most effective way of introducing people the wonders of the universe and kindling an interest in
a career in science and astronomy.

There are approximately 15 000 planetariums around the globe of which most are situated in the northern hemisphere (King 1978). The shows at planetariums
mainly focus on the celestial activities visible from the hemispheres they are located in.

Brisbane : Sir Thomas Brisbane
Planetarium

Canberrra : Canberra Space Dome,
Canberra Tradesmens Union Club
Melbourne : Melbourne Planetarium,

Science Works Museum

/New South Wales : Science Centre’s
Planetarium
Perth : Horizon Planetarium, Scitech

Discovery Centre

Buenos Aires :Planetario Galileo Galilei

Rio de Janeiro: Planetario do Rio de

E I Janeiro, Fandacao Planetario

Figure 1.4.3 Image indicating the location of planetariums in the Southern Hemisphere
5

Figure 1.4.4

(King 1978)
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1.5 Accommodation Schedule
Astronomy Centre Ground Floor Astronomy Centre Basement 2 Administration
Foyer 72.5m? Hall of the Solar System 266 m? Director’s Office 18.7 m?
Lobby 324 m? African Starlore Room 73.6 m? Administration Office 15.3 m?
Ticket sales 24.5 m? Hall of the Southern sky 380 m? Sales Office 19 m?
Men Toilets 17.5m? Planet Earth Room 250 m? Kitchenette 37 m?
Ladies Toilets 22 m? Exterior Cosmic Landscape 1240 m? Conference Room 54 m?
Disabled 3 m? Plant Room 135 m?
Star Cinema Auditorium 350 m? Pump room 51.6 m? Gift Shop 142m?
Exit Lobby 140 m? Exhibition storage 58 m?
Exhibition Holding Area 41.6 m? Gift Shop 112 m?
Exhibition Store 8.6 m? Astronomy Centre First Floor Gift Shop Store 6.5 m?
Staff Toilets 5 m?

Production Restaurant
Astronomy Centre Basement 1

Upper Lobby 12 m? Restaurant Reception 75.8 m?
Exhibition Lobby 240 m? Reception 38 m? Men Toilets 10.3m?
Big Bang Room 240 m? Telescope Deck 60 m? Ladies Toilets 8 m?
Hall of the Universe 527 m? Telescope Store 9.8 m? Disabled 3.7m?
Temporary Exhibition Space 260 m? Admin Store 5.8 m? Bar 22.4 m?
Store 11.6 m? Kitchenette 13.7 m? Bar Store 6.3 m?
Men Toilets 20.8 m? Production Studio 242 m? Restaurant Interior 155 m?
Ladies Toilets 18 m? Workshop 35 m? Restaurant Exterior 160 m?
Disabled 3.5m? Media Archives 17.4 m? Kitchen 70 m?

Storage 10.2 m?




1.6 Client Profile

National Research Foundation (NRF)

Department of Science and Technology

1.7 User Profile

Local Schools
General Public

Local and International Tourists

Figure 1.5 : Children at the zoo




Theoretical Investigation




2
=
o
o
X
~
Y
o
S
>
w




Introduction

This following chapter investigates the development
of an architectural language that is appropriate for
the project. It discusses the value of the man-universe
relationship in a Southern African context and explores
the expressive qualities of architectural form with

regard to this subject.

Boullée argues that: ‘the most essential aspect of
building is that: the images they offer our senses
should arouse sentiments analogous to the use to
which these buildings are dedicated'(Rosenau 1974
: 89).

The same is true for architects who consciously
attempt to establish specific correlations between
space and experience (Thijs-Evensen 1978: 15). As
this project is dedicated to the education of astronomy,
the objective of the architecture is to create a
sequence of spaces that is based on a narrative that
communicates concepts of the cosmos. By means
of movement through these spaces, ties between
mankind and the cosmos are consequently renewed.
The exercise is therefore to understand the expressive
characteristics of certain architectural forms and to
choose those forms which are appropriate for the

intended expression.
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Figure 2.1.2 :Sorrow

A narrative picture will move the feelings of the beholders when the men painted therein manifest clearly
their own emotions. It is a law of our nature...that we weep with the weeping, laugh with the laughing, and
grieve with those who grief.

(Alberti, 1979 : 35)
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Figure 2.1.3 : The Enclosure at Great Zimbabwe

Archeo-astronomical eexaminations have led to the discovery that the Great Enclosure’s Main Wall was used to define the backdrop of stars, with monoliths
marking specific ascending stars and the vernal equinox, amongst other aspects. This makes the Great Enclosure function as a kind of observatory and thus

confirming the astronomical traditions of these people (Wade 2007).




2.1 African Skies, African People

The cosmos has captivated the imagination of
civilizations throughout the ages. The sky, our
common and universal heritage, forms an integral
part of the total environment that is perceived by
mankind (Lazich et al, 1994: 4). Astronomy and
interest in cosmic phenomena are of the oldest
intellectual human activities. The rudiments of
astronomy exist in all cultures and were evidently
important in the concerns of early peoples all over

the world (Bronowski 1973: 189).

Properties relating to astronomy stand as a tribute to
the complexity and diversity of ways in which people
rationalized the cosmos and framed their actions in

accordance with that understanding(Lazich et al,

1994: 4). This close and perpetual interaction between

astronomical knowledge and its role within human
culture is a vital element of the outstanding universal
value of these properties (ibid). These material
testimonies of astronomy, found in all geographical

regions, span all periods from prehistory to today.

The recognition and safeguarding of the cultural
properties that transcribe the relationship between

mankind and the sky are of particular importance in

Southern Africa. Africans paid attention to the sky
and made it part of their story (Rogers 2002). Living
close to the earth and the changing seasons, Africans
naturally used the stars, the sun and the moon to keep
track of time: the time to plant; the time to hunt and

the time for ritual to renew the ties between people

12

and nature (Rogers 2002). Throughout the ages,
however, cities and technologies have developed
and these rituals have become virtually extinct.
Capra argues that city dwellers are dissociated with
the cyclical processes of nature, not recognising the

interdependence of all phenomena (Capra 1982).
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2.2 Archetype, existential expression and shared experience

Thijs-Evensen discusses the way in which the
communicative aspect of architecture is dependant

on a number of changing experiential levels (Thijs-

Evensen, 1987:23). He groups these in two major

Figure 2.2.1 : Man and substance

categories, both related to conventions

and based on recognition, namely: private
experiences and social experiences. Private
experiences are connected to personal
experiences and individualities and social
experiences are related to common cultural
associations (Thijs-Evensen, 1987:25). Thijs—
Evensen argues that this part of the teachings of
expressionism, has been given more attention
that any other areas of study within architectural
theory. In addition he introduces a third level

of experience alongside the private and social
levels. This level, independent of personal or
cultural determinants, is termed the universal
level (ibid).

He argues that these shared experiences
respond to our spontaneous and unconscious
reaction to architecture, independent of their
symbolic associations. Shared experience,
like symbolic meanings, are also based on
recognition, but this time with reference to our
bodily experiences (ibid). These experiences
can be described in terms of motion, weight
and substance (ibid). Such experiences are

common to all people and are gained through

13

confrontations with the physical phenomena which
surround us, such as gravity and the forces of
nature (ibid). As acting individuals we move in
relation to a dynamic reference that is defined

by gravity. Day and night provide experiences
differentiated by light and dark. Tactile experiences
teach us about the differences between hard and
soft, coarse and fine, wet and dry (ibid). In other
words, the existential expression of an architectural
form, which is based on the form’s motion, weight
and substance, is recognised on the basis of our
common experiences of natural phenomena.
These experiences form a complex net of

references to our place in the universe.

The following section will investigate the expressive
qualities of certain architectural forms in order to
choose forms which are appropriate for the intended
expression needed in the design of the Astronomy
Centre. These forms will subsequently be applied
in the narrative of the design to create shared
experiences on a universal level. The investigation
categorises forms into three topics, namely the
floor, the wall and the roof. It also discusses briefly
the significance of making use of geometries in the

project.



2.3 Geometries

In the paper In dialogue with Geometry: The
creation of ‘Landscape’, Ando discusses his reliance
on the power of geometry(Ando 1988: 24). He
argues that geometry is self contained and informed
by pre-established harmony. He argues that
geometry has positioned itself through the ages

as metaphoric of man’s power to transcend nature
through reason (ibid)

2\
\

23
\

being those of simplicity, consistency and repégftion
and argues that these qualities un_derscore/i(ts/
character as a/product of man’s reggﬁf ’tﬁerefore
placing itself/in contraqi:s't.inction with nature (Ando
1988: 25). He adds that _ién the use of geometry that
centres on cifCIeSzgﬁdfié&quares, the 'architectural

place' will respond by becoming a new totality (ibid).

In addition, in the use of geometry that centres on
a sphere and a square, one is able to communicate
the relative qualities of an object in space as the

3
horizontal and ver;\é“ | sections of these forms are

the samer\

Ching asserts that a sphere is a centralised and

highly concentrated form. Like the circle from which
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it is generated, it is self-centered and normally
stable in its environment. From any point of
view, it retains its circular shape (Ching, 1996:
42). He describes the cube as a prismatic solid
bounded by six equal square sides. Because
of the equality of its dimensions, the cube is a
static form that lacks apparent movement or
direction (Ching, 1996: 43) In addition, The

sphere, calls to mind the dome of the sky, the

family of planetariums, the earth and heavenly
objects (Pearson, 2000: 100).

Figure 2.3.3
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Design Influences

When considering the expressive qualities of
geometrical forms as discussed above, it is
submitted to make use of geometries in the

design of the Astronomical Centre.

Figure 2.3.4



2.4 The Floor

As creatures of the universe we have shared
experiences with nature’s floor. These experiences
determine our impression of the floor in architectural
terms. The floor has three main functions in relation
to our actions. It directs us from one place to
another, it delimits a space from its surroundings
and it supports us by providing a firm footing (Thijs-
Evensen, 1987:36).

Nature’s floor is experienced as a combination of two
parts, a surface and beneath it a mass (ibid). Itis
the surface which illustrates that part of the ground
which guides our movements and expresses regional

variations. In contrast, the mass below has a far
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Figure 2.4.1 The experiential nature of the floor
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more permanent meaning. As an existential reality

it has meaning as it is firm and solid. Thijs-Evensen
argues that this firmness is a precondition for our
existence on earth, embedded in us as a fundamental
background for our entire feeling of security (Thijs-
Evensen, 1987:37). He argues that the mass can
sink and ‘we fall’, it can rise up and thereby ‘hinder

us’, or it can be level, giving us ‘freedom’ of action.

The expressive potentialities in nature’s floor are
derived through the interplay of surface and mass.

If our actions are above the ground we feel that we
have a safe and firm foothold - the ground and we are

as one (ibid).

If our actions take place below the ground we are
faced with primordial forces as the lower region is
unknown and confining. The way in which the surface
leads us down into the ground is, however, decisive
for our impressions, ranging from an experience to
‘fall’ or to be ‘guided’ (ibid).

If the level of our actions are above the ground, our
spontaneous reaction is one of independence. We
are in control of the ground and liberated from the
depths beneath. A feeling of superiority may be the
result (ibid).

15
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Figure 2.4.1 The parts of nature’s
floor : the surface and the mass.
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Figure 2.4.2 The expression of nature’s floor : the
relationship between surface and mass : a) the
surface upon the mass, b,c) below the mass, d,e)
up out of he mass and f) above the mass.
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Make use of the following forms of floors that will form part of the narrative of the building.

The attached floor - Emphasizes our conception of the ground as something firm and immovable and conveys the feeling of a solid footing. The

floor must rest solidly on the ground and should resemble the ground(Thijs-Evensen, 1987:51)

)R The open floor — This is a floor that opens downwards. It is insecure from a psychological point of view. The depth has a magnetic effect - it
sucks us downward — a phenomenon indicating that depth, just as all other types of space, is a potential sphere of activity which we can ‘try out’

by ‘falling’. Therefore the open floor conveys a spontaneous feeling of insecurity and danger(Thijs-Evensen, 1987:63)

»
The Mirror floor — This floor gives no main directional indication to the space — we find ourselves in its centre, like the centre of a ‘sphere’
4-H--p
H ” in which all directions are equal. On such a floor we become the affected and ecstatic central point (Thijs-Evensen, 1987:65).
T
._L The detached floor — We find ourselves on a level divorced from the ground (Thijs-Evensen, 1987:57).

The sunken Floor — When faced with a downward slanting floor, one feels a spontaneous sensation of accelerating speed. When faced
with a sunken floor a basic reaction occurs, dictated by various types of experience. Of particular importance in this regard is the conception
of motion as governed by gravity. Here it is the ground itself that takes over, in both an upward and a downward slope. The result however,

Figures 2.4.3-2.4.7 is exactly the opposite (Thijs-Evensen, 1987:75).

16




2.5 The Wall

The wall’s architecture is a concrete realization of the
existential struggle between an ‘attacking’ exterior and
a ‘secure’ interior and thereby acquires expressive
importance. It is important to understand what it is

in the wall’'s appearance which conveys a message

of comparative strength of interior and exterior space
and in the way in which this relationship to strength

affects its expression (Thijs-Evensen, 1987:116).

The background of our reactions to this relationship

is again dependent upon the expressions of motion,

weight and substance.
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The wall’s relationship to up and down is reflected in
the theme of heights(Thijs-Evensen, 1987:142). This
involves the meeting between the wall and the earth
and between the wall and the sky. In architecture,
this is the same as the meeting between the floor
and the roof. Down is the direction of the ground
and the earth; up is the direction of the sky and air
(Thijs-Evensen, 1987: 39). The force of gravity is an
essential concept used in mankind’s definition of the
workings of the universe. It is therefore important to
consider what it implies; up is light and free, down is
heavy and bound (ibid).

A thick wall corresponds to something inert and
closed. Thickness indicates compactness and
thereby inner resistance (Thijs-Evensen, 1987:

191). On the other hand, a thin transparent wall,
such as a glass wall, conveys a feeling of distance.
Furthermore, the effects of such a wall, which include
the visual relationship between outside and inside,
are dependent upon day and night, lightness and

darkness.

During the day the exterior can be drawn inwards and

at night it is the interior that is drawn outwards. The
shining interior becomes a ‘gift’ to the night (Thijs-
Evensen, 1987: 191).

The vertical wall

The vertical wall is communicative. Firstly, it will
always seem lighter because of its rising effect.
This wall seems to lift itself upwards and open up
vertically. Secondly, the wall itself illustrates the
vertical, which marks point and line (Thijs-Evensen,
1987: 145). Horizontal walls draw attention to the
corners at each end, while rising walls concentrate
attention to the centre of the space. By exploiting
this characteristic, one simulates the cosmic
concept of the ‘sacred centre’. The final reason
for the vertical wall’'s communicative content is that
it concerns us directly and personally as either
something threatening or conversational, therefore
having the potential to become a dominating
landmark (ibid).

The horizontal wall

The horizontal wall expresses weight against the
ground and has a closed and delimiting character.
Because it stretches out horizontally, the impulse is
to follow along beside it in either direction. Such a
space conveys no urge to pause, to turn and enter.
The directional space that is created by these walls
invites us to enter through the ends (Thijs-Evensen,
1987: 143).
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Making use of thin vertical walls above the ground,
at the entrance and restaurant, where people are

intended to gather and linger.

Making use of thick horizontal walls below the
ground, in the route of the exhibition, where people

are intended to move.

Figures 2.5.1 The main forms of the wall a) hori-
zontal, b) vertical, c) flat, d) convex, e) concave,
f) straight, g) leaning toward, h) leaning away
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Figures 2.5.2 : Horizontal walls in the exhibition spaces

Figures 2.5.3: Vertical walls in the lobby
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2.6 The Roof

The expressive qualities of the roofs in this project
are of great importance as the exterior space that is
bounded by the roof is the sky. Roofs also protect
interior space from the surrounding space in the
horizontal dimension (Thijs-Evensen, 1987: 301).

Throughout history we find variations of shelter

forms.

&
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2.6.1 The D=

The dome is associated with numerous conceptions
and forms. Common to all of them is their reference
to conceptions of the cosmos. The main reason for
this is that a dome is the reminder of the sky and its
very form a replica of the heavenly sphere we have
above and around us (Thijs-Evensen, 1987:305). It
is therefore an obvious choice of form for the interior
of the star cinema, not only for its practicality, but
also for its expressive qualities. Thijs-Evensen

describes the spherical dome as follows:

‘Here all forces are equalised in a perfect calm,
completely in keeping with the intention of the space
as a symbol of unity between spiritual and human

power in an all encompassing universe’(ibid).

2.6.2 The flat roof

Seen from the inside, the flat roof will direct the
space equally in all directions. Motion is spread
horizontally and in the relationship of above and
below the flat roof is like a rigid lid. A flat roof may
seem raised or ‘hovering’ if the roof zone appears
to be detached from the walls below. A flat ceiling
may appear to be enlarged and expanded. The flat
ceiling appears to open up and lighten the inside

space beneath.
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Figures 2.6.1: The roof and its relationship to the sky above:
it is able to a) receive the sky, b) resist the sky, c) balance
the sky. The roof and its relationship to its surroundings :

it is able to a) close the space, excluding the surroundings,
e)open the space, including the surroundings.




Design influences

As the project is dedicated to the education of the
cosmos, it is logical to use the form of a flat roof as it
directs space equally in all horizontal directions and
thus communicated the concept of endless space.

In addition it is logical to make use of vast vertically
defined spaces by making use of form that expands
and uplifts vertical space by means of the roof’s

articulation.

Make use of the form of the half spherical dome in
the interior of the auditorium. Extend the form on
the exterior into a full sphere. Make use of flat roofs

throughout the rest of the facility.

Figures 2.6.2 :Flat roof and the articulated
transition between ceiling and wall : a)opening
articulation, b) uplifting articulation, c) expand-
ing articulation, d) sinking articulation
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Figures 2.6.3 : Perspective of the astronomy centre indicating the roofs

Conclusion

This chapter discussed the value of the man-universe relationship in the Southern-African context. It identified
the problem that city dwellers have become dissociated with the cyclical processes of nature. In an attempt to
re-establish this connection, this chapter analysed how architectural forms with specific expressive qualities can

be used in the design to communicate concepts of the cosmos.
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Introduction

This following chapter analyses the Meso
Context of the project. The first section will
investigate how the form of the Inner City of
Tshwane can be defined and analysed by
making use of the cosmic model. In the latter
sections the focus area of the study and site of

the project is identified and analysed.
3.1 The Cosmic City

In ‘A Theory of Good City Form’ Lynch
proposes three normative theories whereby the
form of a city may be defined and analysed:
the organic model, the machine model and the
cosmic model (Lynch, 1987: 73). He argues
that the form of any permanent settlement
should be a magical model of the universe.

He asserts that it is a means of linking human
beings to those vast forces and a way of
stabilizing the order and harmony of the
cosmos. He argues that human life is thereby
given a secure and permanent place whilst the
universe continues its proper sacred motions
(Lynch, 1987: 81).

Figure 3.1.7

He states that the primary values behind the
concepts are order, stability, dominance, a
close and enduring fit between action and form
and above all, the negation of time, decay,
death and fearful chaos(Lynch, 4987:79). The
following are form concepts in the cosmic model

as set forth by Lynch:

e Axial line of procession and approach

e The dominance of upversus down or big
versus small

e  The sacred centre

e The diverse meanings of the cardinal
directions due to their relation to the sun and
the seasons

e The regular grid for establishing a pervasive
order

e The device of organization by means of
hierarchy

o Bilateral symmetry as an expression of
polarity and dualism

e Landmarks at strategic points as a way of
visibly controlling large territories

e The sacred nature of the environment

(Lynch, 1987: 74)
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The form concepts in.the cosmic model
and the influence of topographpy are
unversal aspects that are clear in the city
model of the Inner City of Tshwane

3.1.1 Pretoria as-'Urbs Quadrata’

The central cross refers to the-mandala as the
primary cosmic ordering principal and connects the
four primary wind. directions with the heart of the city,

where the church was located (Jordaan, 1989 :26).

Figures 3.1.1-3.1.6
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3.2 The Tshwane Inner City
: Development Framework (TICP
3 ’ SDF)

L ] ~ o ’
- e W 4
EI‘HEI '\ &IQ The TICP SDF is a macro-scale urban framework
I"="-I-I- 1 % focused on sustaining urban renewal (Kruger 2006: 99).
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Figure 3.2.1 : Figure ground of the Inner City of Tshwane

7% 23 Figure 3.2.3 : Core axis
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The framework prgposes the,@‘e\lelopment of-gateways |qtcﬁhe city to announce the arrival in
the cap|tal C|ty The Paul

ger North precmct is Iocateé the northern edge of the Paul Kruger

The framework emphasmes the importance of acqérrtuatlng the green space and public

elements in the precﬂepghﬁgﬁggests the developmént of three new public spaces, linked by
|mproved pedestrlad rgu“fés- i

Figure 3.2.5 : The seven precincts il e
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Of partlcular |mport ce is the entrance forec urt and green space of the Zqologlcal Gardens.
| The framewock sug

sis that there should be U|It additions to this space to” create a better
performmg environ

nt in terms of am llty‘and attraction.
forecourt as a public space and the

It proposes an upgrade of the Zoo
mination of the Andries Street aX|s in order to celebrate the
Zoo as a tourist facility (Kruger, 2007 : 99)

Figure 3.2.6 : Accentuate green space and public elelents
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3.3 Analysis surround

Marabastad

Zoo, major tourist attraction, entrance and

New Proposed Metro mall
& Bloed Street taxi rank

Belle Ombre Station

surrounding areas in a poor state, resulted

in a bad image for the area

Paul Kruger Street currently the only road

connecting the north to the city

Prinshof Precinct

TUT Arts Campus
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Figure 3.3.4 &= 5 4 Sie Crivice motivation

The National Zoological Gardens is the second most visited tourist attraction in Tshwane. It is
a unique facility as it is the second largest urban zoo in the world. It houses the largest inland
marine aquarium in the world and is home to the 3" largest exotic plant collection in the world.
It attracts an average of 550 000 visitors annually and allows for a maximum 5 000 visitors
per day (Kitshof 2007). The majority of these vi&itﬁrs are school children. The zoo currentI;/H \
provides the community with a place to learn abou \the earth and water. It is therefore a \!
logical location for a centre concerning the sky, enf\%ncing the-zoo and in turn the northern \
gateway of the city.

The National Zoological:Gardehs is a pl e where . s
' m'ankil}l_ &8Rects with nature in an urbian envirohmentz

_— - 4

Figure 3.4. Access roads in the CBD of Tswane to-the National Zoological Gardens Y

26 N



UNIVERSITY OF PRETORIA
YUNIBESITHI YA PRETORIA

:‘:r‘
W UNIVERSITEIT VAN PRETORIA
Qe

Micro Context




Figure 4.1.1: Perspective of the CBD of Tshwane

indicating the location of Boom Street
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las (ol CH=leleligd Street Paul Kruger Street crossing facing north

Figure 4.1.2:
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4.1 Boom Street hand

Boom Street is the street that forms the northern edge of the inner city. The street has a unique identity associated with hawkers. These hawkers form an
integral part of the life on the street. The street is currently a vehicle-orientated one way that hampers pedestrian movement and acts as the edge of the

city.

Figure 4.1.4: Images of the Boom Street Paul Kruger Street crossing facing west
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4.2 Legal determinants

Existing Zoning (Capitol Consortium, 35 & Meyer, 56)

- To the east : Prinshof Precinct, zoned for medical and
educational services.

- To the west : Marabastad, large component zoned
undetermined.

- Inthe study area : zoning allows for a wide range of land

uses.
The Zoological gardens (Capitol Consortium, 35 & Meyer, 56)

- Buildings may be erected or used or land-used for :
government use
- Floor Space Ratio, height, coverage : Zone 5

- Building Lines : Sides 4.5m, Street boundary 3.5m

Figure 4.2.1: Figure groung of CBD of Tshwane indicating site
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Figure 4.2.2: Images of Boom Street and Paul Kruger Street crossing, facing east
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Figure 4.3.1 The Historical Z.A.R Museum today
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4.3 Analysis
surround

The historical Z.A.R Museum
is the most important building
in this precinct. This national
monument was erected in
1899 and is the reason for
the location of the Zoo, as it
was first established in the
backyard of the Museum.
The highly decorative,
symmetrical building is a
typical representative of the
era of its construction. The
unsympathetic additions

that were later added to

the building, together with
extremely poor maintenance
contributed to the dilapidated
state of the building at
present. The administration
of the Zoo is currently in

the process of renovating

the museum to create an
interactive Life Science

Museum.
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Figure 4.3.2 Section through Boom Street

—

" Figlire 4.3.4 The Historical Z.
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Figure 4.3.3
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Figure 4.3.6 : The corner cafe Figure 4.3.7 : The residential heritage building Figure 4.3.8 : The flat block
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Figure 4.3.5 : Perspective indicating the existing buildings in the no. %
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Existing Zoological Gardens

Proposed Zoo admin block

Proposed Zoo entrance and visitors centre

Existing Marine Aquarium

Existing Flat Block
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Existing Heritage corner café Existing Heritage residential build
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Proposed gateway hotel. Proposed urban social centre

Figure 4.3.9 : The zoo forecourt Figure 4.3.10 : The auqarium and reptile park Figure 4.3.11: Zoo map Figure 4.3.12 : Zoo circulation
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suggestions regarding
the meso and micro

Scale context analysis

City Scale

The development of an urban

foyer at the northern gateway

of the city is needed.

As Paul Kruger Street is the

main road entering the city

from the north and Boom Street

acts as the northern border of

inner city, this crossing should

accommodate the gateway.

A system that integrates the

Zoological Gardens with the city on an urban scale should be established.

Boom Street

land use on Boom Street.

Healing the existing

link between north and south rather than an edge.

Make use of traffic calming methods in the precinct of the zoo to enable Boom Street to become a

Upgrade the entrance by developing an upgraded Zoo Forecourt public square and develop the street block south of the forecourt into a user friendly pedestrian

space.

Take into account the identity of Boom Street by considering certain qualities such as its traders.
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1) The Zoo forecourt should consist of an upgraded entrance and additional facilities that create a public square. The edges of the square are proposed to be active.

By opening up the current enclosed forecourt and fusing the activities of entering the Zoo and local commercial and recreational activitieggthe development :

- Becomes a transparent environment that accommodates day and night activities that contrib

he area and the ge
gardens.

of the Zoological

- becomes a transition between the Zoological
Gardens and the street.

- becomes a space that allows for the daily

interaction between large amounts of tourists

general public.

2) Integ storical bu .. real)

as the re \ 2
into the develo

. . N 3 = " — mar =T T .‘I. . i “‘d'—-“'
for historic refere 1o serve the ne e o

image of this precinic

3) The S 15 ’;—‘_,/ - g - g =

a visual S

boom street and e I L ' 3 _—

& proposed northern gateway
4) The forecourt should lin

ation, taxi ranks and new proposed tram and
pedestrian boulevards) a g-tourist attrat
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Precedent Stu




Introduction

The following chapter discusses four
precedents that will act as a guiding

tool throughout the design process,
informing decisions on different levels of
development. After a brief discussion of
each project, a number of design objectives

for the Astronomy Centre will be identified.

5.1 Fabrica Benneton Art
School, Vilorba, Traviso, Italy
1992 — 1994, Tadao Ando

Fabrica shares its site with a 17" century
Palladian Villa. To avoid disrupting

the inherited scenery of the site and to
minimize the environmental condition,

the existing villa was renovated and
reused and the new building mostly buried
underground(Futogawa 1993 : 218). This
structure opens into a sequence of sunken J
courts or plazas. These plazas become

stages of varied interchange (Futogawa

1993 : 218).
Figure 5.1.1:

I T
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E
T
T

In this project, in which the new and the old are
combined, the old building was restored and
functions independently and the new building
designed with reference to the historical style.
The introduction of new architecture revitalizes
the villa and accentuates its charm. The two
styles come together strategically and serve

to alleviate the conflict between the styles,

for example, at the plaza where there are
elements such as light and wind, or at the
corridors and lobby (Ando et al, 2001: 90).

Tadao Ando explains that the concept of the
building was to ‘accentuate the spirit of the
new, producing creative energy from dialogue

with the past and to realise the concept through

an essentially practical programme’ (Futogawa

1993: 218). Figure 5.1.3
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| Design Influences

e Legible and well articulated
public, semi public and private

space.

e Sequence of events, i.e. a

sequence of events that will
be experienced by moving
through the facility.

e Old functioning independently.

e Respect for the old by not -
physically connecting to the .'
new.

e Reference to the old by

repeating geometries, court
yard, structural elements.

e Being sensitive toward the
scenery and the old building
by having the intervention
mostly underground.

e Directing movement through

a sequence of events by

making use of floors, roofs,

views and light conditions.

38




The Reina Sofia is home to Madrid’s contemporary art collection. The building is the old general hospital
built in the 1760’s. The massive cubic edifice represents the large scale works undertaken by Carlos Il in

his attempt to give Madrid the splendor worthy of other European capitals of the day. As a result of financial
complications, the original design of the hospital had to be reworked. Therefore the building was deprived of
the fagade, to open onto the prominent Calle de Atocha (Cabonero 2001, 337). The museum does, however
remain a marker; its foreign presence signals a significant point in Madrid. The extension, located along calle

de Atocha, re-appropriates the functioning and urban identity of the museum (Carbonero 2001, 337).
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Design Influences

o Re- appropriate the functioning and the urban identity of the old facility by creating a sequence of spaces that integrate the old and the new.

e The transparency of the extension with its ‘light’ steel elements contrast to the solidity of the existing structure.

e The extension is sensitive toward the existing structure as it responds to its scale.

e Materials make direct reference to the old, such as the repetition of the red roof finish and repetition of certain horizontal and vertical rhythms.

e The facility accommodates public gathering.
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Figure 5.3.2: Inside the Ros‘e Cént!’e for earth and space
5.3 Rose Center for Earth and

Space, New York, 2000, Polshek
Partnership

This typological precedent is probably the most
important one to influence the design of the
astronomical centre. In the Rose Center for
Earth and Space the architects at the Polshek
Partnership reduced architecture down to platonic
forms — a cube and a sphere. The resultis a
building immediately recognizable as an icon.
Pearson argues that by combining the grand
with the ethereal, the Rose Centre achieves a
sense of timelessness that hints at the mysteries
of the cosmos (Pearson, 2000: 100). The

Figure 5.3.1: Street elevation of the RasejCentre for earth-and space




architect describes this work as an 'architecture
of interpretation'(Tyson quoted by Pearson,
2000: 105). This phrase implies a degree

of engagement between architect and client
and building and users, which invites multiple

responses.

The sphere calls to mind the dome of the sky, the
old Hayden Planetarium, the earth and heavenly
objects (Pearson, 2000: 100). The design makes
the science visible from the street as opposed

to the traditional half-spherical planetarium that

is merely an interior experience. The architects

stated that the design does not pretend to be

an extension of the 19" century building next to

r_.__:_—"*'“.r:::.ﬁ;—:::‘.—;‘ t’ S

il

Figure 5.3.3: Longitudinal section
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O

it. The crisp lines of its cube, the exposed steel

trusses and the otherworldly lighting of its interior,
would clearly set the Rose Center apart from the
rest of the museum. There is no doubt where the

old ends and the new begins(Pearson, 2000: 100).

More than just a device to grab attention, a sphere
helps bring scientific concepts to life(Pearson,
2000: 100). One of its important functions, for
example, is to convey the varying scales of objects
in the universe. Visitors walking along a gallery
can compare a series of small objects to the giant
planetarium sphere and get an idea of the size

of the earth in relation to the sun or one star in

relation to another. The sphere becomes a tool to

communicate science (Pearson, 2000: 105).

"It's a marriage of architecture and science. It's

the universe as the architect's muse"”
(Tyson quoted by Pearson, 2000: 105)

The ‘cosmic pathway’ has exhibits that narrate
the 13-billion-year history of the universe from
the big bang to the present day. Each step
takes the visitor 75 million years down the
timeline. By the end of this path mankind's time
on earth is represented by the width of a human
hair (Pearson, 2000: 105). In this pathway light

is used 'to tell the story'. Lightin the form of

T H

e e
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lasers is used to etch words and images onto
the exhibits' stainless steel panels. Standing
under the sphere, the visitor gets fragmented
views of the Beaux-Art apartment building

across the street (Pearson, 2000: 110). .

The great mass of the planetarium sphere
and planets hanging from the ceiling seem to
deform the cubic volume and create a sense of

animation that makes science come alive.

NORTH-SOUTH SECTION | |

Figure 5.3.4: Section 43

Figure 5.3.8
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Design Influences

The main attction o}

The exhibition space
of the cosmos. The ¢

isitors but mainly focuses on large gro:J_gl Ly
children.

The architecture is reduced to

The building becomes i

an iconic nature-.-r

The new structure is designed in its own
right, not as an extension of the old museum.
The interior of!we new building allows a
series of varying views of the old building

The architecture becomes a tool to
communicate science.

The main feature of the facility, the
planetarium, becomes the nucleus of the
design.

Circulation in and around the facility becomes
the key. The movement is directed in and
around the nucleus in order to create different
levels of spatial experiences.

Instead of the new building merely becoming
a stepchild of the museum, it rather becomes
part of a seamless flow of spaces.

Figure 5.3.9 44



5.4 Origins Centre, Johannesburg,
2006, Mashabane Rose Architects

This museum dedicated to the origin of man
comprises of two buildings and a central courtyard.
Visitors enter the complex from the university side
on the North, move through the courtyard and
begin the narrative journey in the South building

(www.mashabanerose.co.za/team.htm 06/04/07).

The architecture is stark, understated and silent. The
heavy walls that create expanding and constricting
cave-like interior volumes, allow the exhibition
narrative to take centre stage. The building, still
recognizable to most ex-WITS students as 'The
Wedge', has shed its industrial history and has been
redefined as a cultural container for the precious
objects that aid the narrative. It sets the mood for its

serious academic content(ibid ).

The narrative experience is a rich feast of audio-visual
material, artifacts and beautifully crafted contemporary
artworks, with interactive touch screens and audio
guides forming the basis upon which the journey is
anchored. The text panels, showcases and displayed
objects act only as sparks along the route that

trigger ideas and introduce concepts to visitors. The
stories, which range from ancient myths and legends
to questions of identity and cultural influence and

evolution make for a fascinating journey (ibid).
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Figures 5.4.2 - 5.4.9 Exhibition space in the Origins Centre
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Introduction e

The following chapter
documents the process
of the design of the
astronomical centre and

discusses the various
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taken into account to
formulate the concept. It

consequently discusses

how the concept of the E '
i - e
design was applied and .Sv e
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Working diagram 1: Vehicular movement
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Working diagram 3: The proposed zoo entrance
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Working diagram 2: Pedestrian movement in the
urban foyer

Figure 6.1.4
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Working diagram 4: Pedestrian movement in the
zoo forecourt
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The Result: The Zoo Forecourt Proposal

Existing Zoological Gardens

\'\WJ LIIYM“YM. 1ONA

e 1 e

W\ M‘m L‘L‘N“h
'y Gmy e Proposed

-J_ T

T Forecourt

|

W

1
! '
15WA 20%A L

ST - X

O N R ATTARTI AT S i ERE GRENS .
: S '
H O™ B, oA Figure 6.1.6
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Step 2: How to deal with the historical mus

Figure 6.1.9 Figure 6.1.10 Figure 6.1.11

Figure 6.1.12

By considering the historical and cultural value of the neighboring Museum and the Zoo administration’s current plans of renovating the building, it has been
decided to NOt physically touch the old building but rather integrate it into the development by making use of a series of courtyard spaces that act

as threshold spaces.
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6.2 The final concept of the design of the Astronomy Centre

Design challenges and responses

As a result of the challenging site and unprecedented nature of project in the South African context, the following three determinants were considered to formulate the

concept.
e The Context Study and Site Analysis

e The Precedent studies

e The Functional Requirements of the Facility

The urban foyer Site indicators The nucleus

VR TR NUCLEUS
]__]:]:] Je=g Il pn'fti eige : o

I
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L1 public edge s
" P g

PRUL KEWGER

W RO ToeeD
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|
Figure 6.2.2 Figure 6.2.3

Figure 6.2.1
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Pedestrian approach:
‘Route of Exploration’
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Series of rooms become a
‘'sequence of events’
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Figure 6.2.5
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The Cosmic Pathway : Movement
becomes the mediator between
space and time

Pearson argues that space and time are the
essence of the universe(Pearson 2000:110).

In order to communicate this concept the
visitor is led through a series of spaces that
represents a series of cosmological concepts.
The main objective of the design therefore
becomes the development of a cosmic
pathway which communicates the mysteries of

the universe.

The concept that informed the movement route
is that of objects orbiting around the nucleus.
By taking advantage of the expression of
architectural form of the sphere, the visitor is
led on a journey in which different views of the

nucleus will be experienced.



The Narrative i

In developing the narrative, the study on the existential expressive qualities of architectural form, discussed in the theoretical investigation, was considered to create a

sequence of spaces that communicates concepts of the cosmos.

Moment 1: The approach Moment 2: The suggestion Moment 3: Descent into solidity, entering earth

Moment 4: Explosion, the big bang Moment 5: Expansion, the universe Moment 6: Infinity

53



Moment 7: Scale of celestial objects Moment 8: Space contraction Moment 9: Ascend to earth surface

[

Moment 10: Entering sky Moment 11: Entering nucleus Moment 12: Visual infinity

i
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6.3 Design development
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The building becomes a path of discovery, problem solving becomes the aaventure. 1 ne tollowing are the

interactive features incorporated into the designwhereby the visitor learns by means of involvement :

1)

2)

3)

4)

The13-billion year age of the universe is communicated by the length of the exhibition journey. Along
the path it is indicated how many years have gone past. At the end of this pathway the age of mankind

is represented by the width of a hair (figure 6.2.13).

The solar courtyard will be an interactive playground, accommodating object that teaches the user

about scientific concepts(figures 6.2.7 & 6.2.8).

The solar system scale walkway is an interactive educational tool teaching the user about the scale
of the solar system. The walkway is a route through the zoo that is proposed to be lit at night. It is

designed relative to the nucleus of the design, representing the sun(figure 6.2.15).

The star stops are marked areas on the floor in the temporary exhibition space. These areas have
corresponding skylights from where certain specific southern hemisphere constellations can be

seen on the first day of every month at 8pm(figure 6.2.14).

Figure 6.2.10
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N~ = Vi — 3y

Figure 6.2.15 The solar system scale walkway

Conclusion

In this chapter the process of the design of the astronomical centre and the various factors which were

taken into account to formulate the concept were considered. It consequently discussed how the

concept of the design was applied and developed.
Figure 6.2.14 Diagram of a star stop
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Technical Investigation
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The following chapter is

The retaining wall _
supplementary to the set of drawings

e to motivate the decisions made with
regard to the technical resolution of
the astronomy centre. It deals with
the most important technical issues

raised by the design.

7.1 Structure
The primary structure of the building

is a reinforced concrete structure

consisting of a column, beam and

slab system. The portion of the
building that is situated under the
natural ground level is supported

by a reinforced concrete cavity wall

system. The portion of the building

that is located above the ground

consists of two structural systems.

In the reception and restaurant

spaces the building is supported
by a stainless steel structure. The

administration block is constructed of

load bearing masonry walls.
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Phases of the construction of the sphere

Phase One Phase Three Phase Four Phase Five
Construction of the four Construction of the rein- Construction of the reinforced Attaching the circular steel trusses
reinforced concrete forced concrete compres- con c;et;‘?e d/agonzl ﬂqsfandgast- to the reinforced concrete com-
. ing of the second reinforce on rina(bel d to a steel
columns sion ringbeam pression ring(below) an
g concrete floor slab tension ring(above)

1,0

Figure 7.7.1

Figure 7.7.2 Figure 7.7.3 Figure 7.7.4 Figure 7.7.5

Phase Two

Casting of the first reinforced
concrete floor slab

61



A 4 SITHI
Phase Six Phase Seven Phase Eight
Attaching the circular lipped Attaching the circular lipped Attachin_g 3 x 3mm ply w qu fo
channel steel purlins to the channel steel purlins to the in- the p url/nsf covered with ﬁl.t and
outside of the trusses side of the trusses cladded with copper sheeting.

Inserting the perforated alim-
inium display screen with sound
absorbant panels to the interior
purlins

Figure 7.7.6

Figure 7.7.7 : Figure 7.7.8
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7.2 Skin

The skin of the building consists
of a number of materials. The
reception and restaurant areas
are glazed, the services block on
the western fagade is constructed
of off shutter concrete and the
ticket box is enclosed by a light
transmitting fibre-optic concrete Figure 7.7.4
wall. The dome is cladded with
copper sheeting. All glazing to be
installed acco

the SABS(Q
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7.3 Fire

The following guidelines as dictated by
the National Building Regulation (part T of
SABS 0040) have been considered :

Life safety and provision for escape

Minimize the spread of fire both within

the structure and from building to building

Detection and prevention of the spread

of smoke and heat

Provision for detection devices.

Escape routes do not exceed 45m and
fire extinguishers are provided at 30m
intervals. Fire equipment will form part of
the ‘building management system’ and a
sprinkler system and smoke detectors will
be installed in the applicable areas. The

building is smoke free in all internal areas.

Fire Cstope S

|

Figure 7.3.1 Diagram of fire escapes
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Problems caused by temperatures in this area :
high temperatures, high diurnal temperature ranges,
intensity of precipitation at times and inefficient
dispersal of air pollution. The area is characterised
by generally high temperatures and relatively high

humidity.

Winter Solstice
22 June(44’)

7.4 Natural determinants

Wind Direction: North east in the morning, back
north west in the afternoon. Strength 3,9m/s.
Daspoort ridge slows down the morning winds,
afternoon winds stronger as they are funnelled
through the poort ridge. Thunderstorms are
accompanied by turbulent wind patterns.

Geology shale and quartzite.

Rainfall is Seasonal(in summer), average 741mm
per year. Thunderstorms can cause up to 90

— 100mm/hr.

Hailstorms are fairly common.

Average annual cloud cover : 33%, varying
between 13% in July and 54% in December.

Humidity : monthly average : min of 57% at
08h00 / 29% at 14h00 in September to a max of

oo g

P Figure 7.3.3 ~
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7.5 Orientation and solar control

The entrance of the facility faces west creating direct access and a visual link from the zoo forecourt
The restaurant opens up to the north unto a deck facing the zoo. To minimise direct sunlight from above

the deck is equipped with a timber sunscreen. The entrance and gift shop buildings have glazed skins
with vertical louvre systems that control direct solar radiation on their western facades.

F/gure 7. 5 4

Figure 7.5.3 The astronomy centre does not
block natural sunlight to the museum.

Figure 7.5.2 Orientation
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Louvre blade fitting i

The Star Stops

The star stops are allocated areas on
the floor in the temporary exhibition
space from where the visitor can view
certain star contellations on specific

dates. These allocated spots had to

be calculated with regard to the roof

bb height and angle of view in relation to

Vertical” louvre blade fitting

Figures 7.5.7 - 7.5.12: Vertical louvre details the constellation coordinates in the sky.

I0°

Figure 7.5.13

[

Southern cross Plaeides
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Figure 7.5.14 Calculation of star stops
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& 7.6 Access

The entire facility is accessible to the

user by wheelchair. All the spaces

on different levels are connected

by ramps with the exception of the
planet room that is equipped with a
stair lift for wheelchairs. None of the

ramps exceed the ratio of 1m: 12m.

7.7 Services

All kitchen and exhibition deliveries
are accommodated on the eastern
edge of the building, thus clearly
distinguishing public and private
activities. Services and staff enter
the premises by making use of the

service road of the zoo east of the

astronomy centre.

Kitchun delenrs el oy ﬂb}\iﬂy
Exhinition 1 gyt artd 3
fliient ) )
il Fishing it wubbish
slaf =otenp ok I i g,
. é‘:—fg L % T‘ itchen
fisiors ' deliveres,
entmice
Figure 7.7.1: Facility working diagram Figure 7.7.2: Working diagram of kitchen
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Sound and display
Curved surfaces as that of the ceiling in the

interior of the planetarium can cause a focal

point to develop for sound concentration.

Absorbing surfaces avoid sound concentrations
and allow the reverberation time to be matched
to the required value (Neufert et al 2002:124).
The sound system will be installed into the

bulkhead in the planetarium by a specialist.

Sound insulation ceiling boards will be attached

to a lightweight bi-curving display screen of
custom perforated aliminium. The display

screen will be finished with white enamel paint to

reflect the lights that will be projected onto it.
Figure 7.8.1: Seating arrangement in auditorium

Thdbhnhins % A el el e

Seating arrangement and size determination

Concentric seating

There are various arrangements for seating in

\

&\é\
S

planetariums. Concentric seating is the classical

arrangement of seating in a planetarium. This

arrangement maximises the number of seats in

a given dome diameter. In arranging the rows

of seats rising from the centre toward the edge

of the dome improves viewing conditions for all

seats and is most favourable for astronomical

presentations (www.zeis.de 04/0707). Figure 7.8.2: Working diagram for auditorium
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Figure 7.8.3: Variations of seating arrangements in planetariums



Small Planetariums
Medium-size

Planetariums

Distinction based on size

Diameter between
5mand 12 m
12 mand 18 m

Large Planetariums

Technical equipment

Content of shows will primarily be astronomical
but will also consist of other visual material. A
combination of a star projector, a battery of

slide projectors and a state of the art immersive
video will be used. Show material will be
developed, bought or hired through collaboration
and exchange with other science centres and

planetariums internationally.

Control system

The three projection systems, the sound system

as well as the cove and theatre lighting system
will be integrated and computer controlled. A
flexible degree of automation will be possible
ranging from a manually controlled star show
with a live presenter in attendance to a fully
automated, pre-packaged computer controlled

presentation.

greater than 18 m

IT VAN PRETOR
Y OF PRETOR
HI YA PRETOR

am

A
A
A

Seating Capacities
approx.. 30 — 100
approx. 100 — 200

approx. 200 — 400

Gigure 7.8.4: The Universarium

Slide projectors

A full dome projection system consisting
of two banks of six slide projectors,
lensed and linked to illuminate the entire
interior surface of the dome will be used.
Dramatic low cost visual can be created in

such a way.

Immersive video projectors

A 360 ° video projector will be used to
create panorama views that provide
exceptional visual impact. Computer
controlled edge blend technology is used
to seamlessly combine the images from

the projectors in real time.



Star field projector

A fully automated Universarium starfield projector capable of controlling latitude, daily (sidereal) motion, precession, heading (azimuth)
and annual motion will be installed. The projector will create a realistic view of the night sky with crisp, accurate, pinpoint stellar images in
varying magnitudes, as well as star clusters, nebulae, galaxies and the milky way. The projector will be mounted on as elevator system to

lower the instrument into a storage well, to enhance the versatility of the theatre.

Dome diameter
UNIVERSARIUM M IX/M IXTD
Dome inclination
UNIVERSARIUM M IX
UNIVERSARIUM M IX TD
Number of seats
UNIVERSARIUM M IX
UNIVERSARIUM M IX TD
Starball

Horizon height, horizontal dome
preferable

available

Horizon height, tilted dome

preferable

r
Installation area (project-dependent)

East-West

North-South

Weight

Projectors for Sun, Moon and Planets
Number

Installation area

East-West

North-South

Inclination range

Weight

Control cabinet

Desk

Control panel

Control computer
Operating program
Auditorium

Temperature

Temperature constancy
Relative humidity

Electrical Connection
Operating voltage

Fuses and ratings

Mains supply frequency
Power consumption ]
Permissible supply failure time

18 m to 30 m (59 ft to 98 ft)

up to 30°

approx. 200 to 500
approx. 180 to 450

2200 mm
3000 mm

1800 mm
project-dependent

approx. 2500 mm
approx. 2400 mm
approx. 1500 kg

8

1950 mm
2320 mm
0° to 30°
approx. 830 kg

on request

450 mm (B) x 250 mm (T) x 50 mm (H)
industrial model

MS Windows NT

+15°C to 30°C
+1°/h
<70%

3x 230/400 VAC £10%
3x 35 A
50/60 Hz

2Ppyox 1O KVA (www.zeiss.de 04/07/07)
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Astronomical Centre at the National Zoological Gardens
Boom Street, Inner City of Tshwane

Site Plan
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Astronomical Centre at the National Zoological Gardens
Boom Street, Inner City of Tshwane

Plan First Floor
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Astronomical Centre at the National Zoological Gardens
Boom Street, Inner City of Tshwane

Plan Basement 1
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Astronomical Centre at the National Zoological Gardens
Boom Street, Inner City of Tshwane

Plan Basement 2
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Kitchen Admin office

Astronomical Centre at the National Zoological Gardens
Boom Street, Inner City of Tshwane

Section B-B
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Boom Street, Inner City of Tshwane

Elevation North, Elevation West
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Astronomical Centre at the National Zoological Gardens
Boom Street, Inner City of Tshwane

Section A-A
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Detail 6
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Extarior Interior
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Astronomical Centre at the National Zoological Gardens
Boom Street, Inner City of Tshwane
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Introduction

Non-renewable resources

are being depleted and there

is increasing environmental
damage as a result of human
activities. Therefore, sustainability
becomes a vital issue in the

way we live and work. Buildings
can play an important role in
supporting sustainability. This

can be achieved by careful
considerations in planning, design
decisions, material specifications
etc. are carefully evaluated in
terms of their long term impact

on the economic, social and
environmental sustainability

of a society and the natural
environment (Gibbert, 2003 : 1).
The baseline study is a target
setting design guideline that has
been considered prior to the
conceptualizing of the project. In
this chapter these targets will be
discussed and the performance of
each of these targets measured
by making use of the Sustainable

Building Assessment Tool (SBAT).

Figure 9.1




Social Issues

1) Occupant
comfort

Target Set

All the interior spaces should
well lit with natural light,
ventilated, noise should be
minimised, all spaces should
have exterior views within
six meters and there should
be enough access to green
outside space(Gibbert 2003

. 4).

Design Performance

The levels above the ground
are very transparent and
receive an abundance of
natural light, controlled with
louvers. As a result of the
nature of the dark exhibition
space emulating the
cosmos, the lower sections
receive less natural light,
there are however access to

outside space from this area.

am
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The site is off the street and
away from noise. The majority
of staff workspace has external

views.

rating: 4.5

2) Inclusive

environments

Target Set

The building should be located
less then 100m from disabled
accessible public transport. All
spaces in the building should
be accessible by wheelchair,
thus make use of appropriate
ramps other technologies.
Comprehensive information
should be provided; toilets
should be easily accessible
within every 50m. Furniture
and fittings should be easily
accessible (Gibbert 2003 : 4).

Design Performance
The site is within 100m from the

new proposed tram stop and

bus stop being proposed by the
framework. The entire building
is accessible by wheelchair. All
toilets, furniture and fittings are

easily accessible.

rating: 4.6

3) Access to facilities

Target Set

Childcare should be provided or
be within 3km. Banking, retail
and communication facilities
should be nearby (within 3km).
Homes for staff or alternatively
public transport facilities should
be within nearby(Gibbert 2003 :
5).

Design Performance

As the facility is located on

the northern edge of the

CBD banking, retail and
communication facilities are
within walking distance. Public
transport facilities are also within
walking distance

rating: 4
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coordinated with material and
component sizes in order to
minimise wastage (Gibbert
2003 : 8).

Design Performance

The building and its nature as
a public facility, therefore the
public exhibition are designed
larger that is specified by
building regulations. All of
the other areas, however
minimises non usable space.
The building, operating by
day and night, will be used
towards its full potential. With
the exception of the sphere,
the building’s components and
materials are coordinated to

minimise wastage.

rating: 3.6

3) Adaptability and
Flexibility

Target Set
The vertical dimensions of
rooms should be a minimum of

3m. External space should be

and communication equipment
should be installed for servicing
(Gibbert 2003 : 9).

Design Performance

The vertical dimensions of 90%

of the rooms exceed 3m. As the
facility has a very specific function,
the majority of spaces cannot be
easily adapted. The auditorium
however, has a projection store
that allows this space to be used

alternatively.

rating: 1.6

4) Ongoing costs

Target Set

Building must be able to be cleaned
and maintained easily. New staff
members must receive training on
the building system. Water and
energy must have easy metering
systems. Materials used in the
building on a daily and maintenance
contractors basis must be sourced
locally (Gibbert 2003 : 9).

Design Performance

The design allows for easy and
accessible maintenance and
cleaning. All materials used

in the building on a daily and
maintenance contractors can
be sourced locally, such as
that of telescopes and digital
equipment. Projection material
can by sourced through digital

technologies.

rating: 3.9

5) Capital costs

Target Set

Ensure involvement from small
local contractors. Make use of
existing buildings. Allocate costs
to sustainable technology and
cost not more that 15% above
national average cost for the
building type (Gibbert 2003 : 10).

Design Performance
As the building is centrally

located local contractors can be



used. The structure of the sphere is
also deliberately designed to be easily
constructed and assembled. The
average building cost is not exceeded
by more that 15%.

rating: 4.6

Environmental Issues

1) Water

Target Set

Rainwater should be harvested, stored
and used. Use water efficient devices.
Runoff should be reduces by absorbent
surfaces and plants with low water
requirement should be used (Gibbert
2003 : 11).

Design Performance

Rainwater is harvested from the
sunken courtyard. Absorbent surfaces
are used on the upper courtyards and
no grass or other landscaping that

requires a lot of water is used.

rating: 3.6

2) Energy

Target Set

The building should be at least
400m from public transport.
Passive ventilation and
environmental control system
should be used. Energy efficient
devices and fittings should be
used. Renewable energy should
be used(Gibbert 2003 : 11).

Design Performance

The building is within 100m of
public transport. Appliances /
lighting fixtures that are classed
as highly energy efficient are

used.

rating: 2.6

3) Recycling/Re-use

Target Set

Toxic, inorganic and organic
waste should be recycled.
Sewerage and construction
waste should be recycled on site
(Gibbert 2003 : 12).

E
IVERSITY OF PRETO
NIBESITHI YA PRETORIAance

All waste will be recycled either
on the property of the Zoo or

elsewhere.

rating: 2.3

4) Site

Target Set

The building must not have a
harmful effect on neighbouring
buildings. Site should have
extension vegetation. Vegetation

must provide habitat for animals

and must not require heavy
artificial input(Gibbert 2003 : 12).

Design Performance

The building has no harmful effect
on the Museum. A portion of this
site has already been disturbed
by zoo excavations. The site will
have a fair amount of vegetation
that will provide habitat for zoo
birds and insects. The landscape
has no lawns or other landscaping
that requires mechanical

maintenance.

rating: 2.1

Occupant Comfort

Materials & Components -

Water <
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Figure 9.3 Indication of performance of design in terms of sustainability
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Components
Target Set

Use a minimum amount of
materials with high embodied
energy. Do not use any

material or components that

require ozone depleting
processes. Maximise amount
of materials or components
that are recycled sources.
Minimise the volume / area

of the site to be disturbed.
(Gibbert 2003 : 13).

Design Performance

The maijority of material
used in the design has a
low embodied energy, such

as concrete and bricks.

Materials such as aluminium
on the other hand, are

minimised and purely used in
the public areas for aesthetic

reasons.

rating: 2.6
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