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1.01_Project Overview

This project is situated in Olievenhoutbosch - a still-developing
community - within a new urban design framework called the
Olievenhoutbosch Osmosis Framework, which is a student
project criticizing the original Olievenhoutbosch Ministerial
Housing Estate Framework of July 2005. The framework
addresses the issues related to connectivity in the area, and the
design intervention attempts to address this issue on a human
scale, on various experiential levels. The dissertation explores
the use of multi-functional theatre spaces with varying degrees
of interaction and levels of activity. The primary generators for
this design intervention has been its urban connectivity, location,
the specific site, human movement, and human activities related
to the site and the programme of the intervention. In view of
the context, the programme, the design intent of the framework,
and the location in the framework, the design intervention will
create spaces both in and around the structure in which various
activities can take place, through the interplay between different
tectonic elements.

© University of Pretoria



Figure 1.1: Parti diagram.

Figure 1.2: Developed parti diagram.

© University of Pretoria



1.02_Primary Objective
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The primary objective of this proposal is to develop a design
intervention that will focus on creating public spaces in which
varied, vibrant and ever-present interactions take place
between inhabitants. These interactions occur through the
interface created by the interaction between different tectonic
elements. These spaces will become platforms on which various
components of the community, such as schoolchildren and shop
owners, can interact with one another to varying degrees, further
strengthening existing connections in the area of study. To
achieve this, the proposed design will promote interactivity within
the community, as well as a clear distinction between public and
private space and the connections between them (Figure 1.3).
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Figure 1.3: Levels of activity and degrees of interaction between
public and private spaces.
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The following parties should benefit from the proposal due to
the fact that some of these parties have already started similar
programs in other areas such as Mamelodi.

These entities are CAFCA (Commited Artists for Cultural
Advancement), the Delft School for Music, the UNISA Music
Foundation and the City of Tshwane Municipality. CAFCA and
the Delft School previously collaborated to create a music school
in Mamelodi. UNISA (University of South Africa) later added their
support by providing accredited exams and sponsoring aspiring
musicians (www.cafca.co.za. 2008). The City of Tshwane is not
involved, but has a stated interest in creating a richer environment
in Olievenhoutbosch as per the Urban Design Framework
(Olievenhoutbosch Ministerial Housing Estate) of July 2005.

Although the clients may be sponsoring the intervention, they
will not be the daily users of the design intervention. These
users will be the residents of Olievenhoutbosch who will visit the
theatres, make use of those spaces as gathering spaces, and
as recreational areas. The intervention will also be available to
those who want to learn more about various performance arts
such as music and dance. These are the requirements of the
users.

© University of Pretoria
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1.04_Design Approach

The investigation encompasses various spheres of knowledge
and practice. Anapproachintegrating theoretical researchrelating
to urban design, precedent studies and practical technologies
relating to construction and acoustics of theatre spaces was
adopted to ensure a design intervention that functions on the
urban scale down to the human scale as a connecting element
in the relevant context. The premise of the project is that as a
mobile being, man uses streets and pathways to move around,
and that these streets and pathways become spines of activity
with varying degrees of activity and levels of interaction because
of this movement (Figure 1.4). Design decisions were informed
by this premise pertaining to human movement.

© University of Pretoria
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Figure 1.4: Drawing indicating the premise of the project.
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1.05 Research Methodology

This dissertation is a culmination of the research and the
investigation of the current situation on site and proposed
solutions. Current conditions in the study area are mapped and
investigated, while existing frameworks are critically analysed.
The project attempts to address problems found in both existing,
and proposed conditions relating to the public realm. This will
be recorded and studied through the use of mixed media such
as video-recordings, sketches and photographs. The project
proposes a hierarchical, multi-functional public edge set against
the backdrop of multiple degrees of interaction between the
public spaces and the program. The chapters in this dissertation
will explain the relevant contextual informants, and then provide
a theoretical base from which an answer to the problem may be
introduced as an architectural intervention.

© University of Pretoria
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Figure 1.5: Diagram illustrating initial research methodology.
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This chapter deals with the area of Olievenhoutbosch, which lies
between Johannesburg and Pretoria - two of South Africa’s most
dominant cities, and contains an in-depth study of the existing
conditions and components related to the proposed area of study.
This investigation of the physical built and natural environments,
institutional elements, economic factors and social needs and
influences, and their relations towards each other has to be
done to understand the context as an inter-connected system
that influences design decisions. This investigation will allow the
author to complete a S.W.O.T. analysis (Strenghts, Weaknesses,
Opportunities, and Threats), in order to facilitate an informed
design approach and design proposal.

© University of Pretoria



“Any city, however small, is in fact divided into two, one the city of the poor, the other of
the rich. These are at war with each other.”

- Plato, Greek Philosopher.

© University of Pretoria
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2.02_Location

outh Africa

Figure 2.1: Map locating proposed study area from a global context down to regional context.
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The proposed study area, Olievenhoutbosch, falls into
the larger Southern Region of the Tshwane Municipal
Area. It lies on the edge between the municipalities
of Tshwane in the north and Ekurhuleni in the south.
North-east of Olievenhoutbosch is Centurion, a suburb
and partial business district of Pretoria, and to the
south lies Midrand, a similar area but belonging to
Johannesburg (Figure 2.1).

Lat. - 25°54'6.19"S
Long. - 28° 5'38.96"E

© University of Pretoria
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2.02 Historical Context

1980 1989 1994 1996 1998 2000

: E : Formalisation of . :
Farm Olievenhoutbosch 389-JR. . the area started. . :
First squatters . Approximately 1 665 .
arrive on the : households with 8 605 individual ¢
farm. : residents. .
After the first democratic E
elections a number of transit Olievenhoutbosch falls under
camps are created. All squatters the new Tshwane Metropolitan
are moved to these camps. Municipality

W e PR S H 2005 PO e P o e --hw

Figure 2.2: Timeline indicating the growth of Olievenhoutbosch over a short period of time.
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2001 2006 2010 2011 2012

Approximately 22 500 residents

Taxi operators protest
against the use of busses
in Olievenhoutbosch.

Residents clash violently
with police about poor

25 December 2005 - 4 January service delivery.

2006: Groups of South Africans
chase foreign Africans from their
homes, shops and businesses.

People die in violence resulting
from a dispute between rival taxi
operators.

February 2006:
Olievenhoutbosch receives .44
R400 million housing project

© University of Pretoria 23
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2.03_Settlement Edges
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The edges of Olievenhoutbosch are strongly defined
by elements that do not promote expansion. To the
north lies the N4 highway to Krugersdorp, and to the
east lies the R55 road which is one of the primary
connections between Midrand and Centurion and by
extension between Johannesburg and Pretoria. This
road also serves as the only connection between
Olievenhoutbosch and the larger metropolitan area, as
the two entrances to Olievenhoutbosch both connect
to the R55. The southern edge of Olievenhoutbosch
lies on the border with the Ekurhuleni Municipality and
therefore expansion is restricted due to the problematic
nature of cross-municipal management. To the south-
west lies an electrical sub-station, with an electrical
servitude running from the sub-station northwards to
the N14 highway. While this servitude is permeable to
pedestrians, very few formal connections exist between
Olievenhoutbosch and the area to the west of the
servitude. This lack of access, as well as the distance
from the main entrances of Olievenhoutbosch, and
the activity found there, to the servitude, discourages
expansion to the west.

Northern Boundary - N14 highway

Eastern Boundary - R55 road
mm mm mm Southern Boundary - Municipal border
e o o e e WesternBoundary - Electrical servitude

Entrances to Olievenhoutbosch

"[dececccvee

e o T S

Figure 2.3: Map depicting settlement edges.
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Figure 2.4: Photographs of map edges
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2.04 Access
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The study area of Olievenhoutbosch is primarily by
connected to the larger metropolitan area via two il f;’;f,’_{f?' -
entrances along the R55 road running from Centurion ' : Soomaking dege |
in the north to Midrand in the south. There are primarily
two modes of transport available to the residents
who need to travel to either of these two areas, as
well as other areas. These modes of transport are
a bus-system, and a taxi service, and are situated in
the northern district close to the northern entrance,
and the southern district near the southern entrance
respectively. While the departure points for these
two services are relatively close to the main artery of
Olievenhoutbosch, the ease of access for the residents
is lacking. A ten minute walk to or from any of these
points will leave the majority of residents still far from
his or her destination.

Figure 2.5: Map showing location
and access to transportation.
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2.05 Activity & Primary Route

Areas of activity in Olievenhoutbosch are connected
along the primary movement route, running north-
south, or connect almost directly with this route. These
areas consist of social, civil, educational and economic
activities such as parks and churches, a community
centre, schools and both formal and informal trade. At
the ends of this route lies a bus stop in the north, and
two areas that serve as departure points for taxis in
the south. It is not clear whether the transport system
was in place before or after the activity started to
grow along the route, but it is certain that once either
of these two elements were in place, the other would
naturally evolve from the resultant energy created by
the increased movement along the route. While this
increase in energy along the street is in itself sought
after, the focus of the street design, the function of
the destinations on the ends of the route, and the
placement of the route in urban fabric are three factors
that negatively impact this primary route. It does so for
the following reasons:

- The vehicular nature of the destinations in the north
and the south perpetuates vehicular-focussed design
and also enforces the idea of a transitory settlement.

- The route does not connect the centres of the
northern and southern areas in Olievenhoutbosch,
nor does it provide easy access between these areas.
This creates a settlement with no easily identifiable or
discernable centre.
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Figure 2.7: Map identifying key activi-
ties in study area.
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Figure 2.8: Photographs
=of typical activities.
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2.06_Fragmentation

The current situation in Olievenhoutbosch is
fragmented by different barriers, such as the existence
of electrical servitudes (figure 2.10), a history of
xenophobia, different urban fabrics in the same
settlements (figure 2.9), and very little community
pride. All of this is perpetuated by an existing town-
planning framework by Bigen Africa and ADA Urban
design for the Department of Housing, ABSA, and
the City of Tshwane. The Urban Design framework:
Olievenhoutbosch Ministerial Estate of July 2005 does
not encourage any kind of connections to be made, and
is designed to emulate a typical Pretoria suburb where
the houses mostly have fences and are set back from
the road. This creates a closed community with no
interaction with neighbours, as well as a lack of clearly
defined public spaces. This dissertation will promote
openness and interconnectivity via an understanding
of public activities and interactions in opposition to
current social and planning tendencies.

vavavavavavavavavava
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Figure 2.9: Map illustrating barriers
and fragmentation of urban density.
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2.07_Existing Frameworks
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Key Intentions
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During the investigation of the proposed study area,
three municipal documents were examined. They are the
following:

- Urban Design Framework: Olievenhoutbosch Ministerial
Housing Estate of July 2005 prepared by Bigen Africa and
ADA Urban Design for the City of Tshwane Metropolitan®
Municipality, ABSA, and the Gauteng Department of
Housing.
E - Integrated Development Plan 2011-2016 of April 2011 by
. the City of Tshwane Metropolitan Municipality.
.

L]
L]
L]

eeeeeee _ Spatial Development Framework 2012: Region 4 of March
2012 by the City of Tshwane Metropolitan Municipality.

eceseseseses Upgrade, extension and addition of clinics.

esesessseee«R6 milion for multi-purpose sport & recreation centres.

- Prominent land use of strategic significance to local and

urban environment, such as the Olievenhoutbosch ABSA
Housing development.

- Introduction of modal interchange facilities at the
Olievenhoutbosch and Main Road intersection with the
railway line.

A new east-west link between Olievenhoutbosch and
Rooihuiskraal.

eecscscecece Fyture plans for an extension of the Gautrain, contributing
greatly to the creation of an integrated transport system.

© University of Pretoria



The third document, the Urban Design Framework:
Olievenhoutbosch Ministerial Housing Estate, focuses
on the northern section of Olievenhoutbosch, where the
proposed site is located. When the framework was created,
certain principles were followed:

- Making connections.

- Balanced movement network.

- Local district network.

- Invest in public realm.

- A broad mix of uses and amenities.

These guidelines and intentions are not directly applicable
to the proposed site, but serve the larger settlement. It
is important to note that a large part of the intentions
and guidelines are focussed on increasing activity in
Olievenhoutbosch, as this will affect existing economic and
civil systems in the settlement.

© University of Pretoria
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2.08 Olievenhoutbosch Ministerial Housmg Estate Framework

The location of Olievenhoutbosch, lying between two
large business centres, makes it ideally suited for
people who are looking for work in the economic hub of
South Africa. Thus, the people in Olievenhoutbosch are
generally transient in nature, not looking for a home, but
for a place from which they can move on. These two
factors - the transient nature of Olievenhoutbosch and
the comfortable location for work-seekers - influence
the identity of Olievenhoutbosch in many ways, of
which a multi-cultural and multi-national community is
but one.

However, multi-cultural and multi-national communities
in South Africa are fragile, as evidenced by the string
of xenophobic attacks which had its flashpoint in
Olievenhoutbosch near the end of the year 2006.
Reasons for attacks like these are intricate and
complex, according to Tseliso Thipanyane (Chief
Executive Officer of the Human Rights Commission),
with some of the primary concerns being competition
for work and housing, which are limited (McKenzie,
2008). This history of xenophobic attacks, coupled with
the transient nature of the area creates a community
almost devoid of cohesion.

According to the Urban Framework: Olievenhoutbosch
Ministerial Housing Estate of July 2005 there are
a broad range of amenities planned to create a
pedestrian-oriented development, but the placement of
these in the urban fabric does not enhance a sense of
place and identity, but rather the activity along the route
which runs from the landmark tower in the centre of
the framework, to the southern edge which is the road
(Figure 2.11).

This route and its focus is especially problematic for
two reasons. Firstly, the route does not connect to
the larger settlement, but to another transit system,
which enhances the idea of a transitory settlement.
Secondly, the functions of the majority of the buildings
next to this route are not public-oriented, so there will
not be a constant flow of pedestrians in the area as
the existing framework intends. Therefore, a redesign
of the framework is needed to better integrate the
northern area of Olievenhoutbosch with the larger, to
promote a vested, cohesive community, and to create a
movement network that is designed with the pedestrian
in mind.

© University of Pretoria
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Flgure 2.11: Image of the Urban DeS|gn Framework: Olievenhoutbosch Ministerial Housing Estate.
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2.09 Current Situation
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2.10_S.W.O.T. Analysis

Strengths:
* Location halfway between Pretoria and Johannesburg
creates ideal place for residential community.
« Incentives to instill a sense of community pride in their home.
e The area is relatively young and as such has no preconceptions
pertaining to the future.

Weaknesses:
* Limited access.
« Limited facilities.
« Segregated precinct.
« Electrical servitudes.
 Highway.
« Sensorial blandness.
« Limited activities.
* Not easily navigated.

Opportunities:
» Dense residential area provides enough people to
allow for development.
« No facilities beyond basic services allows for developing opportunities.
« Cross-cultural experiences provide the groundwork to
create a true integrated community in the spirit of the
new South Africa.

Threats:
« Developers who develop without taking context into account.
» Xenophobic attacks prevent integration of the community.
« Limited space for expansion available.

38 © University of Pretoria



2.11 Conclusion

The investigation of the current condition of Olievenhoutbosch,
and the subsequent S.W.O.T. analysis indicates what the
approach must be towards the urban framework and the design
intervention. Some of the elements identified in the S.W.O.T.
analysis cannot be addressed by a design intervention or a
framework because of the factual and permanent nature of these
elements. The remaining elements will be addressed through
the design of an urban framework and a design intervention.

The new urban framework will focus on creating and
strengthening connections within the precinct and encouraging a
human approach to urban design. It will also allow for extended
development of the public facilities needed in the community.
The design intervention will have a similiar role in the urban
framework, where it will provide publicly accessible facilities
and an interface for activity on a connecting route through
Olievenhoutbosch. The intervention will be a central element in
the precinct and as such will have to be a place which strengthens
existing community conditions that were identified as strengths
through the S.W.O.T. analysis. Because of its public nature, a
theatre is able to address most of the elements in the analysis,
but is still one-dimensional. It needs degrees of activity which will
be provided by educational and commercial layers, and create
the Olievenhoutbosch Performance Arts Centre.

© University of Pretoria 39




40

» 3.01_Precinct Intervention_p44

» 3.02_Framework Intent_p46

» 3.03_Framework Layout_p48

» 3.04_Spatial Framework: Existing Condition_p50

» 3.05_Spatial Framework: Proposed Condition_p51

» 3.06_Land Use Framework: Existing Condition_p52

» 3.07_Land Use Framework: Proposed Condition_p53
» 3.08_Master Plan: Existing Condition_p54

» 3.09_Master Plan: Proposed Condition_p55

© University of Pretoria



4+

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
@ZP YUNIBESITHI YA PRETORIA

. Framework

© University of Pretoria



42

UNIVERSITEIT VAN PRETORIA
UNIVERSITY OF PRETORIA
@S YUNIBESITHI YA PRETORIA

Olievenhoutbosch Osmosis Framework

* a gradual, often unconscious
process of assimilation or absorption.

Figure 3.1: Map indicating proposed site.
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The proposed framework, the Olievenhoutbosch Osmosis
Framework, takes the principles as laid out in the Charter of
New Urbanism and the four key objectives for cities defined
by Jan Gehl (Gehl, 2012), and applies these principles
to an existing framework - the Urban Design Framework:
Olievenhoutbosch Ministerial Estate. This new framework
will propose a new spatial structure that will strive to improve
and strengthen the pedestrian scale of movement and life in
Olievenhoutbosch.

© University of Pretoria
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3.01 Precinct Intervention

eecscocccccccssee oo e BUSroute

- 500m walking circle

g - Pedestrian connection

between two community
centres.

Figure 3.2: Map showing
~ the proposed bus route and
north-south connection.
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“ Four key objectives for cities:

« Lively cities are accentuated through the natural movement
of pedestrians and cyclists.

» The desire for a healthy city is heightened if more people
walk and cycle.

e A sustainable city is achievable if a large part of the
transportation in the city consists of “green mobility”.

* A safe city comes into being when people move in it and
through it and stay in the city space.”

- Jan Gehl, Cities for People, 2010

© University of Pretoria
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3.02 Framework Intent

“The Congress for the New Urbanism views disinvestment in
central cities, the spread of placeless sprawl, increasing sepa-
ration by race and income, environmental deterioration, loss of
agricultural lands and wilderness, and the erosion of society’s
built heritage as one interrelated community-building challenge.

We stand for the restoration of existing urban centres and towns
within coherent metropolitan regions, the reconfiguration of
sprawling suburbs into communities of real neighbourhoods and
diverse districts, the conservation of natural environments, and
the preservation of our built legacy.

We advocate the restructuring of public policy and development
practices to support the following principles: neighbourhoods
should be diverse in use and population; communities should be
designed for the pedestrian and transit as well as the car; cities
and towns should be shaped by physically defined and univer-
sally accessible public spaces and community institutions; urban
places should be framed by architecture and landscape design
that celebrate local history, climate, ecology, and building prac-
tice.

We recognize that physical solutions by themselves will not solve
social and economic problems, but neither can economic vitality,
community stability, and environmental health be sustained with-
out a coherent and supportive physical framework.

We represent a broad-based citizenry, composed of public and
private sector leaders, community activists, and multidisciplinary
professionals. We are committed to re-establishing the relation-
ship between the art of building and the making of community,
through citizen-based participatory planning and design.

We dedicate ourselves to reclaiming our homes, blocks, streets,
parks, neighbourhoods, districts, towns, cities, regions, and en-
vironment.”

- The Congress for New Urbanism, 1996

© University of Pretoria
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The key intentions driving
the  development of the
Osmosis Framework for
Olievenhoutbosch are as
follows:

- To create a pedestrian-oriented
layout supported by the existing
transport system, instead of
being subservient to it.

- To define a space that acts a
legible community centre that is
defined by community facilities
and services.

- To connect the new central
community space with the
existing ~community  centre
in the southern area of
Olievenhoutbosch  via  the
strengthening of pedestrian-
oriented movement network that
is already developing naturally.

- To provide various necessary
activities within walking distance
of each other.

- To create a central community
gathering space intended for
intimate interaction between
diverse age groups.

Figure 3.3: Map showing the connec-
tions created between the various
nodes.
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3.03_Framework Layout

- Figure 3.4: Map
indicating the

- proposed layout

~ of the new frame-
- work.
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1. Performance Arts Centre 13.
2. Student Housing 14,
3. High School 15.
4. Sports Facilities & Fields 16.
5. Community Centre 17.
6. Multi-storey Housing 18.
7. Creche 19.
8. Multi-storey Housing 20.
9. Clinic 21.
10. Primary School 22.
11. Sports Facilities & Restaurant 23.

The framework layout concentrates on the northern precinct of
Olievenhoutbosch, with key interventions along the pedestrian-
oriented route to strengthen and support the route (figure 3.4).
These interventions are designed by Mr. Francois van Wyk (20),
Mr. Saadiq Omar (19), Ms. Colette Maritz (10), and the author
(2). The layout also focuses on creating a tangible and intangible
connection between the northern and southern precincts through
the placement of activities along the route.

12. Bus Depot

Parking

Sports Fields

Business

Social Housing

Church

Library & Community Hall
Recreational Facilities
Sports Facilities & Fields
Taxi drop-off & Carwash
Market

Mixed-use & Businesses
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3.04_Spatial Framework
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3.05_Spatial Framework
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3.06 Land Use Framework

Existing Condition
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3.07 Land Use Framework
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3.08 Master Plan



Figure 3.7:
Mapping of
master plan.
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4.01 Site Location

0000000000000 00000000

This chapter offers a graphic analysis of the influences different
factors have onthe proposed site, which lies inthe northern section
of Olievenhoutbosch. This northern section is the result of an
Urban Design Framework prepared in July 2005 by Bigen Africa
and ADA Urban Design, called the Olievenhoutbosch Ministerial
Housing Estate, and has not yet been fully developed. A large
section of the central area of this development lies vacant, and
the proposed site falls within this area. However, this area, along
with a connection to the southern section of Olievenhoutbosch
has been redesigned to accommodate a more socially-and-
economically integrated approach to development and this
redesigned framework, called the Osmosis Framework, attempts
to correct certain lacking features in the existing framework. In
this new framework the proposed site lies on the southern edge
of the northernmost public space connected to a pedestrian-
oriented route which directly connects the centres of the northern
and southern sections of Olievenhoutbosch, and also bridges
this route to form a gateway between two disconnected sections
of the area (figure 4.1 & 4.2).

Figure 4.1: Map showing the location of the
proposed site with regards to the connection
with the southern section of Olievenhoutbosch.
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Figure 4.2: Map showing the location of the proposed site within the Osmosis Framework.
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4.02 The Site Identified

The new framework, the Osmosis framework, proposes 4 nodes
that are connected via a pedestrian-oriented route. These nodes
are the Civic, Community, Agricultural and Educational nodes.
The Educational node in the northern section of Olievenhoutbosch
has the added function of acting as a destination or a departure
point in the northern section, and as such it can rather be called
an Educational Hub. As a hub that acts as a destination /
departure point, it needs to be defined by a gateway, that both
connects the hub with the rest of Olievenhoutbosch and can act
as a landmark.

“Any part of a town - large or small - which is to be identified by its
inhabitants as a precinct of some kind, will be reinforced, helped in its
distinctness, marked, and made more vivid, if the paths which enter it

are marked by gateways where they cross the boundary.”

- Christopher Alexander, A Pattern Language, 1977

A gateway that is part of this educational hub must lie on the
southern edge of the public space, where the pedestrian-
oriented route enters the educational hub, because the
educational hub is the focal point for activity in the northern
section of Olievenhoutbosch, and this edge is the connecting
element between the hub and the pedestrian-oriented route
which connects to the rest of Olievenhoutbosch. The gateway
becomes a portal of access between the two areas. According to
Christopher Alexander, gateways area always solid entities, not
just gaps or openings, and regardless of what each entity is, they
all have one thing in common - they create a feeling of transition.

© University of Pretoria



Proposed Site

Student Housing

Proposed Double-storey Housing
Existing Double-storey Housing
Mixed use and Business

Sports Fields

Sports Facilities & Restaurant.
Primary School

Clinic

10. Public Square

11. Community Centre

12. Proposed Double-storey Housing
13. Secondary School

14. Proposed Pedestrian-oriented Route
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) Figure 4.3: Diagrams indicating the proposed
30 4 _so  site in both the current and proposed contexts.
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4.03_Site Activity and Movement
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‘Figure 4.4: Photogfap acti

Figure 4.5: Diagrams indicating activity and movement in both the exisiting and proposed conditions.
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Currently, activities on or near the proposed site are
limited to movement from one destination to another,.
These destinations are usually transport hubs, or
businesses. These businesses are also not commercial
by nature, but rather manufacturing-oriented, and holds
little or no interest to pedestrians. These pedestrians
currently have to move through vast expanses of open
space, with little or no social or economic stimuli, or
alternatively drive around in a motor vehicle.

TEIT VAN PRETORIA
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When applying the Osmosis Framework, the areas
of potential activity increase, and become vested in a
defined environment. These activities will still tend to
group around areas of movement, or gathering spaces,
and as such provide sufficient stimuli for pedestrians
across a broad spectrum of needs and experiences.
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4.04 Climatic Data

Johannesburg : temperatures (°C)
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Figure 4.6: Average annual temperatures in Johannesburg.
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Figure 4.7: Average annual precipitation in Johannesburg.
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Annual

Figure 4.8: Average wind speeds
during various seasons, and annu-
ally, in Johannesburg.

brs
A
"
it
v
..._Fﬂ'
o ]
\.
. A2
h Y
il
: i
. — EAST
| :
3 -
i a2
’ ]
=
o
S
S
Pl
K
"\|E

65



66

e B

FENEREY SN : i
Figure 4.9: Panoramic photographs of proposed site.
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This chapter deals with the investigation of three distinct
precedents to support the decisions made during the research
and design processes. These precedents vary in nature, scale
and purpose, and provide a foundation for the urban, social and
human scale interventions. A Very Nervous system by David
Rokeby focusses on human interaction with space, Seaside is a
development based on New Urbanist principles, and the Nelson
Mandela Interpretation Centre is a building in a similar context to
the proposed site of this intervention.

© University of Pretoria
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urban scale

social scale

Figure 5.1: Diagram illustrating nature and scale of the precedents.
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5.01_Very Nervous System

David Rokeby, 1986-1990 "
Interactive Sound Installation

Very Nervous System, designed by David Rokeby in
1986, is an interactive sound installation which uses
cameras, image processing and synthesiser-and-
sound systems to create music using the movement
of the human body through a space as a generator
for music. While it can be described as an instrument
played by the body, it is better defined as a generator
of an interactive relationship between the user and the
system, where each is both informed by, and gives
meaningful input, to the other.

According to Rokeby, the primary element in the
installation is not the sound generated, but the
interface that allows the interactive relationship to take
place. Most systems have tangible methods of input,
but this system has a spatial interface. It is an implied
rather than defined interface through which the system
can be accessed. Because it is not defined it creates
opportunity for exploration, and this exploration leads
to an understanding of the system being explored.

Figure 5.2: Diagram illustrating the cyclical concept of
the system.
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“Because the computer [activity] is objective and disinterested, the experience
[interaction] should be intimate.”

-David Rokeby

The loop created by the system in which the user
becomes an integral component creates an interaction
between the user and the system in which the user
and the mechanism respond to each other. After
exposure to the installation some people claimed
that they experience an afterimage of the interaction,
allowing them to feel directly involved with the space in
which they found themselves.

This principle of creating interactive environments for
people to explore, will be applied to the intervention as
a method to strengthen the design’s interaction with the
public realm in its function as a gateway between the
northern and southern precincts of Olievenhoutbosch.
When applied to architecture, the core concept of this
system is to involve people in their environments,
and this system proved that interactivity creates a
heightened sense of belonging in the user with relation
to the space.

Figure 5.3: A Very Nervous System bein'g used in a
public space.
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5.02 Seaside

Andres Duany & Elizabth Plater-Zyberk
New Urbanist Town

Seaside, a master-planned community in Florida, the United
States of America, was the first fully New-Urbanism development
to be completed. Strict guidelines and a prescribed scale were
put in place to keep the intent of creating a small seaside resort
or town alive.

One of the primary design generators for the master plan is
walkability. Everything is minutes away from each other on
foot. Lot sizes in the residential areas are small to allow for this
walkability, and this thrusts the pedestrian into the community
almost immediately. Pedestrian-oriented routes also usually
have prominent buildings or spaces at the end of each, creating
destinations that are visible from the departure point and allowing
the pedestrian to orient himself. Most of these routes find their
origin, or come together, in an open public space defined by
commercial and civic buildings around its edges (figure 5.2).

This development can be used as a base for what the proposed
Osmosis Framework intends, which is a walkable settlement
friendly to pedestrians, allowing them to move as they want to
and to orient themselves with visible landmarks.

© University of Pretoria
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Figure 5.4: Drawing of the layout of Seaside.
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5.03_Nelson Mandela Interpretation Centre

Peter Rich Architects, 2003

Alexandra was the home of Nelson Mandela in
Johannesburg when he first moved to the city, and as
such is an ideal place for a centre which celebrates
his life. This Centre contains exhibition spaces,
archives, multi-use open spaces and event spaces, as
well as spaces which cater for the informal trade and
businesses typical in the area.

The Interpretation Centre was investigated to determine
the influence of the bridge across the street on the
public realm, as well as to understand the choices
of materials. When investigating the influence of the
bridge, it was determined that it acts as a landmark in
Alexandra, due to its location almost on top of a hill.
The bright colours also serve to let it stand out from the
surrounding environment, and its scale, while perhaps
not appropriate for the context, is aimed at creating
a landmark structure. However, when analysing
sectional drawings of the Interpretation Centre, it is
clear that there was never any activity planned, other
than movement and pausing, for under the bridge itself.
The focus is rather on the adjacent public squares,
where the entrances to the structure is located. The
area under the bridge is also still predominantly vehicle-
oriented, and as such does not persuade pedestrians
to stay.

e
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Figure 5.5: Sections of the Interpretation Centre
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Despite this problem underneath the bridge, the
building responds very well to the culture of Alexandra.
Through the entire building shards of Alexandra are
visible from almost any space. | also responds to the
tactile and visual culture of Alexandra in the materials
that are used in construction. There is a dialogue
between rural, handmade, material finishes and urban,
recycled, manufactured materials, which can be found
in the physical fabric of the township itself.

These two elements - the bridge and the materiality
of the structure - are especially applicable to this
dissertation. While the context is not exactly the same,
there are similarities between the proposed site, and
the site of the Interpretation Centre, most notably the
fact that both interventions span across the street. By
analysing the Interpretation Centre it was possible to
determine how to approach the design of the space
underneath the bridge, as well as how to design
contextually in terms of materials appropriate to a
township or similar area.

Figure 5.7: Photograph of facade during construction.

Erpey s 1R
Figure 5.6: Photograph of street
running underneath building.
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This chapter deals with the theoretical investigation that was
used as a base for both the conceptualisation of the project, as
well as the development of both the urban framework and the
intervention in its urban context. This theoretical investigation
attempts to address the disconnect found in different spheres of
society that affect a person’s perception of space, by identifying
the various elements that lead to the disconnect, and then finding
alternatives that attempts a reconnect, in an effort to improve the
human perception of space.

© University of Pretoria
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Figure 6.1: Diagram showing the line of
thought of the theoretical investigation.
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6.02_Sensory Disconnect

Humans are sensory beings, and as such the human being
responds to many different external and internal forces, both
tangible and intangible. The bodily senses, such as sight, smell
or touch, are only those senses that we define as “senses”. In
fact, humans are affected by a much wider range of sensory
experiences of the mind and spirit (Pearson, 1991).

The phenomenologist David Abram, in his book The Spell of
the Sensuous, gives many examples of where modern man has
been disconnected from his senses because of the environment
he lives in. When compared to tribal man, modern man lacks the
sensorial experience and knowledge to experience the world to
the fullest. This disconnect may be because of modern man’s
assumed role — that of master and exploiter of nature. It can also
be because of the human’s environment. David Pearson, author
of the article Making Sense of Architecture, suggests that the
world which is polluted with increasing noise, various chemicals
like CO2 in the air, and smells emitted from factories and cars,
dulls our senses, and may actually impair or damage them (figure
6.2).

According to Maryam Asgari, who wrote the article on sensory
architecture entitled Sensory Architecture in Silent Vision, one
of the most important concepts in the world today is that of the
quality of life. If this is true, and humans live in a world where
everything around us “dulls our senses”, should that not change?
Furthermore, if - as Laszlo Moholy-Nagy, a professor at the old
Bauhaus School, states - spaces are simply a reality in our
sensory experience, does this not mean that it is the architect’s
duty to design space to be rich multi-sensorial experiential
environments for human interaction?
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Figure 6.2: Photograph of Lahore - the most
polluted city in Pakistan.

But as mentioned earlier, space is a reality in our sensory
experiences. So Moholy-Nagy stipulates that there is a simple
formula for the way in which man perceives space. He firstly
perceives space through the use of sight, secondly, through the
use of hearing, thirdly through his sense of equilibrium, and lastly
through the means of locomotion. So while this study focuses
on the use of sound and a person’s perception of space through
sound, there are still other fields open to investigation. Sensory
architecture is intended to be experienced across all sensory
inputs of the human body and mind.

© University of Pretoria
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We live in an ocular-centric society. When we see a structure it
is first and foremost judged by how it looks instead of how it is
experienced, and this is then mistaken as the same thing — sight
equals experience. But since “life-enhancing” architecture must
address all the senses then this means that we are limiting our
own experience of reality. Ironically we are blinding ourselves to
other, richer experiences.

In the late 1960’s and early 1970's a group called the World
Soundscape Project (WSP), led by R. Murray Schafer, made
detailed investigations of the soundscapes of various places
as referred to in the book “Five Village Soundscapes”. He saw
this as a kind of ideal when compared to the city in which he
lived — Vancouver, for which he had a distaste of the ever-
changing soundscape. However, eventually they thought they
had a monopoly over what sounded good - an ideal that they
wanted everyone to live by. And this cannot be true, since people
perceive sound differently. It was one of the first investigations
into the field of soundscapes, even if it had its flaws.

“Every time a street with automobile traffic is converted to a pedestrian street, there are
renewed opportunities for hearing other people. The noise of cars is replaced by the sound
of steps, voices, running water, and so forth. It is again possible to have a conversation, to

hear music, people talking, children playing.”

- Jan Gehl, Life Between Buildings.
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Audible architecture, or soundscapes, already exists. It is already
around us, every time anything we do generates a sound. One
way to refine this multi-sensorial experience is to focus on the
sounds generated by interaction with the environment, and the
way people react to these sounds, and design accordingly. David
Rokeby created one of the first such interactive environments
with his project called A Very Nervous System with which the
movements of a user is captured by a camera and converted to
sounds. The user then becomes part of a closed loop in which the
user both influences and is influenced by the sound generated.
His goal was to try and meld the realms of logic and expression
into one by using the computer which is logical, and music, which
is expression. via an interface, which was space. This shows
that sound can in fact be used to create a sense of belonging,
and influence a person’s perception of the world around him.
Where a so-called “theatre of effects and atmospheres” was
created with the skin of a building by most architects (van Toorn),
this experiment of Rokeby’s shows that a soundscape can create
that as well, if not better than a physical construct.

© University of Pretoria
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6.03_Physical Disconnect

“Edges are the linear elements not used or considered as paths by the observer. They are
the boundaries between two phases, linear breaks in continuity.”

-Kevin Lynch, The Image of the City

An edge becomes a barrier when there is little or no visual, aural
or motion penetration between the two phases on either side of
the edge. A barrier could therefore allow for visual penetration,
but deny movement. If, for example, there exists a barrier within
a settlement, that allows limited access, and limited visual and
aural penetration, what will the eventual response be? The
answer may be found in the idiom: “The wrong side of the tracks”.
This idiom implies a barrier (the tracks) as well as a differentiation
between right and wrong, or good and bad, because of this
barrier. Itis this differentiation because of a physical barrier, that
creates a barrier in the human psyche. And because of these
barriers, both physical and psychological, that there is limited
interaction with the other side of the edge or barrier, which then
creates or perpetuates a disconnect within communities.
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How can this physical disconnect be addressed? What can
be done on an urban level to reconnect the community?
Kevin Lynch writes that an edge may be a barrier or a seam.
The difference between these two are that the one inhibits
interaction with the other side of the edge, and the other
attempts to join the two sides together. An edge can become
more than a barrier if it allows visual or motion penetration,
and if it was structured to some depth with the areas on either
side of the edge. By doing this, the barrier will become a
seam, allowing activity to move between two regions, or
even to take place in the edge itself. A seam encourages
interactivity between two regions within a settlement.

Interactivity, therefore, seems to be the answer to the problem
of indifference within communities, and interactivity is a result
of communication. Communication comes in different forms,
and these different forms are effective at different distances.
According to Edward T. Hall, author of The Hidden Dimension,
there are four distinct distances suitable for communication,
and these can be defined through the change in vocal volume.
These four distances are the intimate distance (0 -45cm),
personal distance (45cm - 1.2m), social distance (1.2 - 3.7m),
and public distance (more than 3.7m). Therefore, for a public
route or space to be effective at creating opportunities for
interaction, it needs to supply the opportunity to experience
all four of these distances (figure 6.3).
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Figure 6.3: Jan Gehl's diagram of inviting or

repelling interaction.
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6.04 Conclusion
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Figure 6.4: Jan Gehl's 12 quality criteria for
a pedestrian landscape.
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Figure 6.5: Jan Gehl's diagram of types of
activity.

™

Just as there are different levels of aural awareness, or
communication, are there different levels of activity (figure 6.5).
These two scales coexist in the urban space and the interaction
between them determine a public space’s effectiveness, but
when one or the other ceases to exist, a public space becomes
stagnant. Furthermore, just as people are disconnected from
their senses, so are they disconnected from their own physical
environment. By addressing these two similar problems can we
change the way people interact with one another in the public
realm, and by creating or improving interaction we can improve
the public realm itself. We can attempt to correct these problems
through the design of multi-layered spaces that allows for different
opportunities and levels of activity and degrees of interaction in
the pedestrian landscape (figure 6.4), through transparency.
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7.01_Concept
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Connecting - reinvigorating or creating connections - is a
natural process that humans continually experience. In
architecture and urban design there exists different levels
and degrees of connections which are determined by the
level of interaction between individuals or groups within the
public realm, or by the interaction between individuals or
groups within the public realm and people in the private
realm (Gehl, 2010). And as a natural process that is a part
of human experience, but which has been neglected in the
proposed area of study, it needs to be enhanced on varying
levels of scale in design. The proposed Performance Arts
Centre in Olievenhoutbosch is intended to both create
new connections, and facilitate the reanimation of existing
connections.

Figure 7.1: Parti sketch.
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When looking at the current, and currently planned
conditions of Olievenhoutbosch, one sees a clear distinction
between the old and the new. The original, true character
of Olievenhoutbosch is now being usurped by developers
and planning, and is being lost in the name of progress. It
is as if the original, natural essence of the place is being
ensnared in a web of the new, man-made structures. The
design of a theatre should reflect the essence of the place
it represents, and as such having a core, surrounded by a
lighter structure represents this relationship between the
old and the new.

Figure 7.2: Development of Parti diagram.
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7.02_Programme

The proposed programme for the design intervention needs
to respond to the greater context of Olievenhoutbosch,
address deficiencies in the framework, and be able to
support the concept of connections. Taking these factors
into account, after an in-depth analysis of Olievenhoutbosch
and theoretical investigation, as well as an investigation
into the site’s potentials and limitations, it was decided that
the intervention was to be socially-oriented. Its position
in the framework, where it acts as a gateway, excluded
interventions which are private by nature. The intervention
also needs to generate activity through the entire day, and
to achieve this, it has to be an amalgamation of various
functions. These different functions, which will be arranged
around the central function of the intervention according
to the edge conditions of the site, will also create various
levels of interaction and degrees of activity in and around
the intervention, and so become the interface between
public and private realms.
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Figure 7.3: 3D representation of the design intervention.
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The spaces that will be created need to be multi-functional
to allow the constant presence of activity required by
the site. A theatre, with accompanying elements such
as commercial, social and private functions, will provide
these spaces. A theatre also addresses a problem in
both the existing framework and the current condition
found in Olievenhoutbosch, which is that there are almost
no provision made for cultural or recreational spaces.
However, this problem extends further. There are limited
opportunities for residents to learn or experience anything
beyond basic education. To address this problem of
limited amenities effectively, the intervention needs to
have an added layer of educational opportunities. As such
musical practice rooms and a dance studio will be a part
of the intervention, and the theatre spaces will also be
made available to groups such as churches or community
committees for meetings or training. With these different
functions drawing activity together, the intervention starts
to speak on more than an urban level, but also on a human
scale.
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Figure 7.4: Students of a school in Olievenhoutbosch dancing to a song written by Rasta T (Right).
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7.03_lIterative Design Explorations
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Originally, a different site was selected, and various
forms were explored within the context of the
Osmosis Framework. However, all of these forms
were discarded due to the fact that the site itself did
not lend itself to a coherent design. It did not fulfil
the requirements of the precinct, that is, a gateway
to the rest of Olievenhoutbosch, and the fact that
the site could not create meaningful connections,
which became apparent as the forms were explored.
Neither could it act as a landmark, since it was only
visible when entering the public space. While the
forms in the context of the proposed urban fabric
could create connections to adjacent structures and
programmes, the interaction of all of these forms
with the public space in the centre of the precinct
was too limited to have an impact.

The second site was an extension of the original site,
in an attempt to create the gateway that the precinct
requires. This proved to be problematic due to the
fact there was not enough activity moving around or
through the site to create a viable gateway. The site
could ,however, now support a landmark, but when
looking at the site in the proposed urban framework,
it acted as a well-cap to the pedestrian-route, and
was nothing more than a landmark at the end of a
long walk. It was therefore discarded.

Figure 7.6: Sketches of previous
design explorations.
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7.04 The 5th Iteration

In the 5th iteration, the site once again changed. It
is now located at the southern edge of the public
space, crossing the pedestrian route. In this location
the site can support both being a gateway and a
landmark, as well as respond on a greater scale to
Olievenhoutbosch, and on smaller scales, the precinct,
the street and the public space. The core concept of
connecting remains intact, and in fact supports these
urban-scale impacts. However, this concept is to be
further developed now that the proposed site has
been finalized, and the concept now starts to respond
to the intangible aspects of Olievenhoutbosch, and
the theoretical investigation done in preparation for
this dissertation.
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Figure 7.8: Facade exploration.
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Figure 7.7: Current site location.
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Figure 7.9: Spatial exploration and conceptual exploration of site.

The concept had now evolved to reflect the nature of Olievenhoutbosch. The theatres on either side of the road
symbolize the core of Olievenhoutbosch, the original settlement that developed according to people's needs, and
need to be designed as elements that seem grounded in the area. These heavy elements are then wrapped in a
lightweight man-made structure that seems to impose itself on the grounded elements. The lightweight structure
becomes the interface between the public and private realms. This interplay between natural and man-made, private
and public, heavy and lightweight, is now the foundation for further design decisions.

[
_ {
et
e o —
g iy — i ]
e b
=

— i

™ ——t
== . —— e

— o
1 _l_,_ -

Figure 7.10: Facade exploration
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7.05_Urban Intervention Development

Figure 7.11: Diagram
— —— indicating spatial con-
nectivity.

_ Figure 7.12: Diagram
.* “~identifying connections
" created.

Figure 7.13: Diagram of
primary connections.

Figure 7.14: Diagram
showing second level in-
fluence on ground level
connections.
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7.06_Sectional Explorations

Figure 7.15: Section
showing concept of heavy
versus lightweight.

N
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hHFlgure 7.16: Section
~indicating public theatre
Huirss space interface.

. Figure 7.17: Section
. ~'showing the interface
===1-under the dance studio
in the street.
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7.07 The 5th Iteration Resolved
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Road surface to be
paved on same level as
sidewalk to encourage
slower driving, and
enhance pedestrian
movement.
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Figure 7.18: Resolved layout.
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This chapter deals with the technical resolution of the design
intervention - the Olievenhoutbosch Performance Arts Centre.
The technical investigation was focussed on the acoustic
performance of the main theatre space, and highlights the
relationship between the cores of the intervention, and the
surrounding structure (figure 8.1). Ease of construction, and
the expansion of the educational facet of the design intervention
were taken into account as primary generators during the
technical resolution, and when materials were chosen for the
various building components. Finally, the design of appropriate
green systems in the design was approached from an integrated
systems view, where various systems interlink to support one
another in the relevant spaces.
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Figure 8.2: Sketch of design intent.
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8.04_ Plans: Basement
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Figure 8.6: Basement Floor Plan
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8.05 Elevations
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Figure 8.7: Elevations
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8.06 Structure

The structure supporting the practice rooms,
the dance studio, and the lightweight roof will be
constructed using stainless steel 254x254mm
universal I-beams and H-columns. These elements
are to be bolted wherever possible to provide for
future expansions and redevelopment.

The floors connected to the steel structure will be
prefabricated Echo Floor panels, covered in a
levelling 50mm screed. This product was chosen
to promote ease of construction, and to minimize
the weight burden on the steel structure.

© University of Pretoria

Figure 8.8: Structural axonometric views.
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The theatres will be built using a concrete frame
structure with 220mm masonry infill. Masonry is
commonly available in the area, and does not need
specialized workers to be used. Practice rooms
will be prefabricated off-site, and put in place as
access allows.

The theatre roof structures and the dance studio
will be of concrete cast in-situ, and supported by
the concrete frame. A corrugated iron roof will
cover the rest of the structure to protect it from the
sun and rain.
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8.07_Materials

Figure 8.9: Palette of possible materials .
to be used in intervention. .
L]
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i00...00..O....O....O....O.Precast Concrete panels
Concrete was chosen to augment the contrast between
the natural and the man-made. These precast panels also
simplify construction of floors within the steel structure.

DOO00.00.00..0..0..0..0..00220X110X75mm Brlck
Brick walls will make up the bulk of the interior walls, due to
ease of construction and availibility of the material in the area.

secccccsssssssssscsssssssssStainless Steel.
An attribute of this material is its man-made quality. This
combined with the slenderness possible for columns and
beams make it the ideal material to create the structure
around the grounded elements.

seesccscccsccsccsccsccssoesAcoustic panelling.
The programme of the interention requires certain acoustic
conditions, only attainable with the use of specialised
materials such as these panels.

eeeccccccccccccccccccseceeeClLIrtain Wall
Curtain walls provide visual access to private activities, and
allows the community to become part of the activity without
particpating.

.‘.......‘................Paving.

The paving has to be easy to construct, and is already easily
available in the area.

»0oooo0ooooooooooooooooooooTimber FlOOI’.
The dance floor, and stages, all require timber floors for
acoustic and movement reasons.

DO................O.‘......Carpet'

Carpets are to be used fo acoustic purposes.

© University of Pretoria
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8.08 Theatre Design: Acoustics

When designing a theatre, acoustics need to play a primary role
in the design of the space. The reverberation time has to be
controlled through the use of geometry and different materials, to
ensure that any given sound coming from the stage will not echo
or reverberate through the space. If this echo occurs, musicians
will have trouble keeping time, and the audience will not be able
to clearly distinguish the sounds. Every surface in the theatre
needs to be treated accordingly, to ensure that the sound can
travel the shortest possible route from the stage to the audience
member, without becoming muddled (www.acousticreflections.
com, Accessed 2012).

To determine which materials are appropriate for this setting,
the ideal reverberation time suited to the environment needs to
be known. For small theatres this is 1.2 to 1.4 seconds (www.
acousticsblog.com, Accessed October 2012). This means that
any given acoustic frequency should ideally take 1.3 seconds to
die away after it has been created.
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Figure 8.10: Section of the theatre.
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Ceiling

The centre of the ceiling must be
reflective, to effectively distribute
sound. The sides of the ceiling must be

» oabsorbtive, to reduce reverberation in

e o

..........................

the corners.

Back Wall.

The back wall must be able to absorb
all the sound, since it may not allow any
kind of echo in the space.

Side Wallls.

°Side walls need to be absorbtive, to

ensure that the acoustic path is as direct
as possible.

Floor.

Floors can be slightly reflective, but a
*small absorbtion coeffecient will cause
an echo.

Stage.

The stage elements (wall, floor, ceiling)
can be slightly reflective to enhance the
performance.
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8.09 Theatre Design: Geometric Investigation
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Figure 8.11: Sections indicating acoustic reflection from
the stage

The ideal geometric configuration for a surface intended to
distribute sound is a convex surface. Flat surfaces are effective,
but because of the roof structure (beams etc.) using the roof
itself as an acoustic reflector would be impractical. Concave
surfaces cause reflections to be directed to a specific location,
instead of distributing the sound evenly. Convex reflectors,
however, distribute sound effectively throughout the space.
Instead of having a single large convex reflector, smaller ones
ensure that the sound is effectively distributed while allowing
audience members on the balcony viewing comfort. The slightly
smaller reflecting surface area also reduces reverberation to the
point where it falls within the acceptable parameters of 1.2 - 1.4
seconds (www.acousticsblog.com, 2011).

© University of Pretoria
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8.10 _Theatre Design: Reverberation Times

000 0000000000000 000000000000000000000000000000 0

The following calculations were done to determine the best materials
on the various surfaces in the theatre for the ideal reverberation
time of 1.2 - 1.4 seconds. The absorption coeffecient for different
materials across a range of frequencies were multiplied with the
corresponding surface area. This provides the total absorption of
that surface. That value was then used in the formula ((0.161 x
Volume) / Total Absorption) to determine the reverberation time for
that specific frequency and material. The current result show an
average reverberation time of 1.16 seconds, which is below the
recommended time for this type of space, but is compensated for
through the use of geometry in the space.

Acoustic Calculations: Theatre A

Absorption Coeffecients

Material 250 500 1000 2000
Floor Wood 0.11 0.1 0.07 0.06
Carpet 0.02 0.06 0.15 0.25
Wall Masonry 0.03 0.03 0.04 0.05
Timber Panel 0.36 0.19 0.1 0.08
Roof Wood 0.19 0.14 0.08 0.13
Acoustic Panel 0.97 0.99 0.66 0.34
Windows 0 0 0 0 0
Doors 2 0.06 0.04 0.03 0.02
People 0.3 0.38 0.42 0.45
Air 0.001]  0.003 0.006 0.011
Absorption m2
m2
Floor 45 4.95 4.5 3.15 2.7
215 4.3 12.9 32.25 53.75
Wwall 82.5 2.475 2.475 33 4.125
228 82.08]  43.32 22.8 18.24
Roof 200 38 28 16 26
50 48.5 49.5 33 17
Windows 0 0 0 0 0
Doors 11.4 0.684|  0.456] 0342 0.228
People 300 90 114 126 135
Air 1916 1.916 5.748] 11.496] 21.076
Total Absorption | 272.905] 260.899] 248.338] 278.119]
Reverberation Time | 1.130342] 1.182358] 1.242162] 1.109151]
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8.11 Theatre Design: Sight Lines

Sight lines were calculated graphically, using an average standing
height of 1.8m for the performing artist and 1.32m for seated
audience members. This determined the seating slope on the
balcony, and through this graphic investigation it was decided that
the ground area does not need sloped seating. This allows this
space to be multi-functional.

\.
= S I

Figure 8.12: Section sketch investigating sightlines in the theatre.
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8.12 Green Design Systems

Environmental comfort for humans in the design
intervention entails the design of three systems, and
the design of these systems are focussed on the use of
passive systems to heat, cool and ventilate the spaces.
By using passive systems, operational costs are lowered,
as well as the acoustic impact of these systems in the
theatre space. These three systems operate in such
a manner that they drive each other - for example the
ventilation is driven by the heating system in winter, and
the cooling system in summer.
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8.12 Green Design Systems: Dance Studio

Fans built into the walls will act as
extractors for heat and stale air.

Heat will be generated by

the activity in the room.

—
—o flococccce
—}
—

Figure 8.13: Diagrammatical explanation of ventilation in the dance studio
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8.13 Green Design Systems: Cooling

Warm air from the outside pulled
into the system using a fan.

Figure 8.14: Diagrammatical E E

explanation of cooling in the , . ° i

theatre. Ducts running underneath Evaporative cooler cools
floor, venting into space above, air using water.

carries cold air from cooler.

Figure 8.14: Diagrammatical explanation of cooling in the theatre.
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.14 Green Design Systems: Heating

Liquid is heated by solar
energy through the use of
solar water heat:ers.

. y.-
M=
- : 3
° i
Figure 8.15: Diagrammatical E :

explanation of heating in the

theatre. Copper pipes running Liquid is pumped through

through slab heats room. copper piping system.

Figure 8.15: Diagrammatical explanation of heating in the theatre.
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