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Abstract

Medical research is not only a necessary part in the quest to
improve the quality of life for people by finding new diagnostic
procedures and treatment; it is also a multi bilion rand
endeavour. Africa itself poses a huge challenge in providing
facilities to respond to the global network engaged in medical
research. South Africa has responded in part fo this need, and
is a pioneer in medical research for the continent. In essence,
the continent not only provides great challenges, but also
great opportunities for research. Many of its facilities engage in
collaborative research with global institutions, but these

established ties do not adequately fulfil the capacity required.

in addition to this, the research environment is constantly
evolving. Not only is the process constantly changing, but also
the environments in which the research is conducted and the
attitude as to how research should be conducted. To stay as
current in the field of medical research, new institutions need
fo respond to the technical, practical and philosophical

changes in the field.

The National Health Laboratory Services, a South African
chapter 21 institution involved in research and diagnosis, is the
proposed client for the cancer research institute to be
designed. It has established research credentials in cancer;
pioneering the national cancer register; and has established
links to other natfional organisations, such as the Medical

Research Councill of South Africa.




Introduction

Cancer is not a new phenomenon; there have been recorded
incidences of it as far back as 3000 BC in Egypt. Only within the
last 150 years has the medical fraternity practically engaged in
the problem of cancer. Cancer research at the moment fakes
on many forms, but the research conducted in the proposed
facility is to understand the basic mechanics of the cancer cell
and use the knowledge gained to develop new or improved
treatments and diagnosis. This research is critical in the fight
against cancer, as it currenily affects one in five males and

one in six females in South Africa.

The facility seeks to provide a suitable environment in which to
conduct research by providing for the practical needs and to
facilitate the research process through the overall environment
created. In this dissertation research, precedent and case
studies have been conducted to critically evaluate positive
and negative aspects of existing environments and to identify
trends that need to be taken cognisance of in the design of
new research facilities. Specifications for the building and
individual environments will also be presented, which includes
strategies to reduce the environmental impact that the
building has, which is historically sizeable. These will culminate
in recommendations to be implemented in the design of a

new cancer research institute for Durban.
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Chapter 1 - Research Background

1.1 Background to laboratory design
The phenomenon of the laboratory as a built environment can

be traced back to the alchemists cell, a ‘mysterious’
environment where quasi-science was conducted. (ill 1.1) As
the science of chemistry evolved and became more
formalised in the early 18 century, so too did the environment
in which it was conducted to accommodate the increasingly
complex apparatus. (ill 1.2) With the infroduction of coal gas in

the 1850s as a local heat source, piped services to the

laboratory bench appeared, followed soon after by water and A
) ) . Mustration 1.1: The Painting “The Alchemist in
drainage. As fime passed, more elaborate services were segreh of the Philosopher's Stone”, by Joseph
Wright, 1771. This illustrates the dark and
mysterious environment from which modern day
multitude of elaborate services. (Weeks: 1986, 2) The major laboratories are descendent. hanat

. . Source: (MclLean: n.d,}
development in laboratory buildings over the last 50 years or so

included. By the mid 20" century, service manifolds supplied a

is the method of servicing, the general planning principles of
the laboratory space has remained much the same since the
early 18" century. (Weeks: 1986, 2) For example, the Salk
Institute for Biological Sciences designed by Louis Kahn,
commissioned in 1959, is one of the iconic buildings of
laboratory design in the 20t century. (ill 1.3) It utilised a radical
shift in servicing methods and has inspired a generation of

laboratory designers. It features as one of the precedent laboratory at Giessen
o environment has become m
studies in Chapter 4. caters for more elaborate eq

1.2 Background to cancer research

Research can be classified as a process that involves
collecting and examining information to improve knowledge |
and understanding. Cancer research involved collecting and
analysing information about every aspect of the disease, from
its basic biology to the effects of treatment. (Cancer Research
UK: 2004)

The occurrence of cancer is not a new phenomenon. The

oldest recorded instances can be dated back to 3000 — 1500

BC in ancient Egypt, while Hippocrates is credited with being

the first to recognise the difference between benign and [[[(;sfrqﬁon 1.3 Aw
= iy

malignant tumours. By unraveling the structure of DNA in 1953, € Salk Institute, ar
the 20" century.

Source: (Nakano:
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Francis Crick's and James Watsons' monumental breakthrough
enabled researchers to study and understand cancer cells at
the molecular level and thereby develop new treatments and

diagnosis. {Cancer research: 2004)

According to Cancer Research UK {2004), cancer research
can be broken up into the following five main areas:

e Basic research — This is the study of how cells work in

order to understand what makes cancer cells different.
This research does not focus on finding a new
treatment.

e Translational research — Findings from basic research

are applied to create potential new treatments or
diagnostic tests.

e Clinical research — This involves clinical trials that can be

broken into 4 phases and are carried ouf in hospitals
and usudlly involves cancer patients.

e Behavioural and population research — This aims to

identify things that influence the risk of an individual
developing cancer, thereby trying to find ways to
reduce the risk and prevent cancer from occurring.

e Psycho-social research — This research looks at the

emotional and social impact of cancer on individuals

with the goal to improve their quality of life.

According to the South African National Cancer Registry, the
incidence of cancer in 1999 affecting the population was one
in five males and one.in six females (Mqoqi et al.: 2004, 18) This
indicates that cancer has a great impact on society. Research
aims to reduce this impact by understanding how cancer
develops in order to prevent it and to develop better
treatments and diagnoses. By providing more research
opportunities, such as that which will be provided by the
construction of this Cancer Research Institute and Laboratories
for Durban, a meaningful contribution could be made to the

fight against cancer.

1.3 Background to facility

lustration 1.4
' cancer researc
and their support functions, researcher’s and administration Source: (Can:

This Institute will consist of research facilities such as laboratories
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staff offices, a library, and seminar rooms. The facility will be
involved in basic research. There is no clinical component to
the research being conducted, therefore the users will be staff,
visiting professionals collaborating with staff, or attending the
occasional seminar and limited personal visitors of the staff. The

facility is not open to the general public.

1.4 Research problem

A research facility is a highly complex environment. In addition
tfo the standard accommodation and support spaces one
expects in any institutional building, the additional laboratory
component requires particular servicing, and special
environmental requirements. The architect is called upon to
meet these stringent practical requirements and to create an
environment conducive to research. The broad research
question for this document therefore is: What is an appropriate

design response for a medical research institute for Durban?

1.4.1 Design response

The designer is faced with the challenge of a brief that is
dominated by functional requirements. The laboratory
component seems to dominate the process due to their very
specific nature. The challenge, therefore, is how to balance
the functional requirements with the fact that the institute is still
an environment in which people work and interact. A design
needs to facilitate the entire research process, from
conceptualisation of a research idea through to publication of
results at the conclusion of a research program. This needs to
take cognisance of the fact that the laboratory is merely the
place in which ideas are tested. Ideas are conceived when
both formal and informal inter- and multi-disciplinary

interaction takes place. (ill 1.6) (Seitter: 2007)

1.4.2 Building brief paradox

The nature of researchers is to be focused on their individual
research project. They understand their needs implicitly, and

will urge for a specific design response to their immediate

needs when consulted [van Heerden: 2007). The temptation is j

to then design an environment suitable for the needs of the

initial users (Weeks: 1986, 4). Changing technology and

research pro
ideas fo be sh




Research Background

research programmes have a fundamental impact on the

building throughout its lifecycle. (Griffin: 2000, 85) The paradox

exists in that current needs have to be catered for in addition ‘____"" 3
to future needs, which are virtually impossible to predict. Fl _" ’ o iE ‘5' & ;:i Lﬁ
(Griffin: 2000, 3) “The maijor areq for design decisions isin the | ="~ * 1 & ,
services and the means whereby these can be made kg % " o ;;TEEG—I I
available flexibly, usefully, and with the minimum of obsfruction } :I'-“-x.: l-' . N % :
to the free use of the whole floor space available.” (Weeks: Ij: jl_;' F_u___.,__ | ;
1986, 3) The problem for the designer is therefore to determine 'q";-lr__l v L_: _‘—-}'——f —r=
the most appropriate service and program strategy. ! 3:j ‘P; 3 ' _tf' :ﬂ e ,', i.;a.a

W il N
1.5 Key questions bt ':.}I AT - ﬂ!g T peg

e How can the quality and quantity of research be ;

improved by the built environment?e
e What particular design strategies can be implemented

to facilitate inter- and multi-disciplinary interaction?

e What is the most appropriate design approach to deal

with immediate and future requirements of the facility

and its services?
e What are the practical requirements of the laboratory
and their support spaces?

e  What particular environmental sustainable  design

principles are feasible for the design and how can they

Vaccine Loborofory, :
StudioMAS  Architects

e How should the facility relate to its macro and localised Architecture South Africa.

be implemented?

context?

1.6 Working hypothesis
The working hypothesis informing this research document is

two-fold. Firstly, a pleasant environment that facilitates social
interaction leads to a more productive workplace. Secondly,
the appropriate servicing and flexibility of the facility is key to its
immediate and long term success.

. . . /i1 j 8 A
1.7 Aims and objectives of the study bgzg%f;on Lﬁhﬁ

 The standard design response implemented with many 9dminisfration
the keynote

laboratory buildings is overwhelmingly functional with institute  of
Arch:fecfure, 1
and winner of

offices tending to be internglised spaces. (il 1.7 and Awgrdf He
Qf.

either the laboratories themselves or the researcher’s
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1.8) The study aims to find appropriate contrasts o this
standard design practice.

e The institute has a large impact on the environment
due to the research process being an intensive user of
resources. An appropriate response to minimise this
impact will be investigated.

e There is a great contrast in requirements between the
laboratory and ancillary spaces. Usually these are
treated in the same manner. The document will seek to
determine an appropriate balance between these
spaces in order to create an environment that
responds not only to the needs of the institution, but
also to the individual.

e The study also aims to determine the basic design
requirements, such as siting, planning. structure,
materials and the like, and strategies to fulfi these

requirements.

1.8 Conclusion

Though cancer is not a new phenomenon to the human race,
is still impacts society greatly. The more we know about it, the
greater the chance there is of developing new and better
freatments and diagnoses in order to reduce the impact on

society as a whole.

Over the centuries, research and the environments in which it is
conducted have evolved and continue to do so. Currently,
research encompasses an inter- and muilti disciplinary focus.
This coupled with research programs having limited life spans,
laboratory design needs to respond to current and future
requirements and create an environment to influence the
quality and quantity of research being conducted. The
standard design response, though practical, leaves much to
be desred in terms of place-making and minimising
environmental impact. Better solutions to the design need to
be sought by critically analysing the requirements and then

responding creatively, this type of building need not be banal.




o — ——— e e— = = —

Research Methodology

Chapter 2 - Research Methodology

2.1 Introduction A2
in this chapter, the method of data collection will be defined ;
and explained. The area set for the study is Durban, the largest
metropolitan area of KwalZulu-Natal, South Africa. The data
gathered here is used as a sample, representative of both
national and international trends in the field. The study area
also allows for the examination of conditions and aspects
specific to the region in question in relation to the application
of findings. The colliection and synthesis of this data is to answer
key questions in relation to the development of a design brief

for a new Cancer Research Institute for Durban.

2.2 Research plan

The research consists of both primary and secondary collection

methods. The rationale for this is as follows:

1) The use of secondary research methods allows for the
establishment of a general consensus pertaining to the
key research questions. It dallows for a global
perspective to be applied to the areas of investigation,
which will then be evaluated in terms of application
and relevance for the study area. The research will
then focus in on the study area.

2) The use of primary data collection allows for the testing
of the working hypothesis and allows for the
comparative evaluation of secondary data collected.
It also allows for the author to gain firsthand experience
of the environment in which the research is being

conducted.

The focus of the research is qudlitative rather than
quantitative. The research does not primarily set out to give
absolute answers to key questions by means of statistical data
to substantiate the answers. The research does set out to
identify frends in general and to contextudlise findings to the

study area to lead to an informed understanding of the issues.
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2.3 Secondary data

A literature review has been conducted and consists of
research institutes in general as well as medical research
institutes specifically. The rationale for including general
research institutes is that many of the aspects apply across the
board and are the same in a cancer research institute as in

any other research facility.

Actual and published architectural projects are scrutinised in
addition to information of the nature and process of research
with the aim to give architectural form to facilitate the
phenomenon. This is restricted to a brief examination thereof,
and focuses primarily on the architectural implications of the

findings.

Other architectural aspects not specifically linked with
research institutes, but identified as avenues of investigation by
the theoretical framework are also be included. These aspects
can be implemented in a variety of built environments and are
positive and relevant are intended to be implemented in the

design.

Sources of this secondary data include published materials,
such as books, journal articles and internet pages. Non-
published materials such as design and construction drawings

are also consulted.

A critical analysis of precedents has been conducted, and the
criteria for the selection of appropriate projects are to enable

the investigation of the following aspects:

e The appropriate design approach.

e Appropriate and favourable location of an Institution.
e Infegrated servicing.

e Need for flexibility and the strategies to implement.

e Overall functional arangements.

e Functional requirements of different environments.

e Minimisation of environmental impact.

e Human functioning within the specific environment.
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In light of the criteria set out, the following comparative
research laboratories were selected as precedent studies:
¢ Schlumberger Cambridge Research Limited,
Cambridge, United Kingdom, completed in 1985.
e The Sak Biological Research Institute, La Jolla,
Cdlifornia, USA, commissioned in 1959.
e The Salkk Biological Research Institute Additions, La Jollg,
California, USA, completed in 1996.
e The Neurosciences Institute, La Jolla, California, USA,

completed in 1995.

2.4 Primary data

The Primary data consists of interviews with key informants.
Though areas of investigation were set, the interviews were
structured in an informal manner to allow for the individuals
being interviewed to add pertinent information not initially
included in the fields of investigation, as they saw fit. These key
informants include medical researchers, laboratory staff and

architects.

The structured interviews questions for designers focussed on
the areas of the design program, servicing, and the physical
components. The designers interviewed include Dave Barrows,
Adelein Cahi and Derek van Heerden, who were involved with
the Doris Duke Medical Research Institute (DDMRI), and Gerald

Seitter who was involved with the Block H physics laboratory.

The structured interviews questions for researchers focussed on
the areas of medical research in overview, the work
environment, servicing, and physical planning. The researchers
inferviewed include Helen Kisbey-Green, the operations and
administration manager of CAPRISA, based at DDMRI, Gary
Parsons, the laboratory manager and Steven Weerts, project
manager, based at the Coastal and Marine Pollution division
of the Natural Resources and the Environment — CSIR Durban,
and Dr. Waldemar Szpak, an Oncology Radiotherapy
Specialist, previously based at Inkosi Albert Luthuli Central

Hospital.
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A list of topics and questions used as @ guideline for the
interviews is attached (Appendix C - found on page 109). It
also consists of case studies of research environments based in

the Durban areas.

The criteria used in the selection of case studies included:
e Proximity to study area;
e Ability to investigate aspects identified in the
precedent studies; and

e Ability fo compare and idenfify frends in design.

Therefore the following case studies were selected:
e Doris Duke Medical Research Insfitute (DDMRI), Nelson
R. Mandela School of Medicine, University of KwaZulu-
Natal (UKZN), completed in 2003.
e Council For Scientific and Industrial Research (CSIR),
Durban Campus, completed in 1959.
e Block H Physics and Chemistry Laboratories, Westville

Campus, UKZN, renovation underway in 2007.

The primary data enables for:
¢ Conclusions to be drawn on the appropriateness of
design aspects and implementation;
e |denfification of current trends in  research
environments; and

¢ Anunderstanding of the individual users' perspectives.

2.5 Data synthesis

Findings and observations from the primary and secondary
data were then synthesized to inform the design process and
to develop a brief and propose design recommendations for a

new Cancer Research Institute for Durban.

2.6 Conclusions

The informal discussions with individuals being interviewed
dllowed for the introduction and discussions of areas of
importance not considered by the author prior to the
meetings. The case studies also demonsirated the practical
applications of some recommendations made in the

conclusions drawn from the precedent studies and enabled
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the level of their success to be established. The case studies
also allowed for a first-hand evaluation of the entire research
environment, and presented the opportunity to react as any

normal visitor to the building would, thus giving insight into a

visitors' perspective.
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Chapter 3 - _Lliterature Review and Theoretical 5
Framework

3.1 Introduction

This particular chapter will deal briefly with a review of literature
concerning research facilities and an examination the
theorefical framework that will inform the design of the New
Cancer Research Institute and Laboratories for Durban. The
literature review examines the predominant focus of the
design process and the fransiation thereof in the built form in
past research institutes and the evolution of the building type.
The theoretical framework examines the relationship between
knowledge and power, the management system and the
infended goals of the Institute. Particular design strategies are
recommended to respond to the management system and

intended godals.

3.2 Literature review

3.2.1 Evolution and current issues of the laboratory environment

The laboratory environment has changed in many ways since
its origin in the alchemists’ cell. The more formalised
environment can be seen as far back as the 1850s, when a
localised heat source was infroduced with coal gas being
piped to the workbench. The evolution of the layout of the
laboratory has not altered much in over a century; there is an
isle of fairly uniform width with a workbench on either side.
(Weeks: 1986, 2) It is the servicing of the laboratory and the
institutional  operation where  significant changes have

occurred.

For the most part of the last century, laboratories have been in
the domain of educational institutions and have been
purposely constructed to suit a specific research objective.
More recently, though, funding at these institutions for research
has diminished. This has resulted in the trend of institutions
attracting funding through public and private sponsorship for
applied research. This, in turn, has resulted in formerly dispersed
programs being ratfionalised and unified into individual

instifutions with @ mix of research programs. These research

>
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programs have become more susceptible to the available
funding and research priorities of business and government,
and this has a direct impact on the mix and duration of
research programs. The research environment has therefore
needed to respond to the tendency for more frequent change
by the built environment being characterised by flexibility.

{Kroloff: 1996, 95)

Though still remarkably similar, the laboratory layout has
responded to the need for flexibility by regularising fhe
planning module ({1500mm x 1500mm) and haos tended
towards adaptable and removable workbenches replacing
fixed benches and having mobile casework where practical.
This allows for ease of modification when needed. (Griffin:
2000, 21, Watch:2002, n.p.) The planning of the environment
has also become more concerned with occupational health
and safety as time has progressed. The inclusion of more safety
equipment, greater visibility between laboratories and greater
wheelchair user friendly environments has impacted fhe

laboratory environment. (Griffin: 2000, Seitter: 2007)

Servicing has demonstrated the greatest evolution in the
laboratory environment. From the early days of formalised
laboratory environments, the amount of services supplied to
the workbench has steadily increased to now include a whole
host of electrical and mechanical supply and exhaust. (Weeks:
1986, 2) The servicing approach has been refined over the
years. A balance between servicing requirements, funding
and, as of late, environmental impact all factor in to the
design. This evolution can be seen in different projects which
are analysed later in the document. Kahn's Salk Institute (a
Chapter 4 case study) sought to satisfy the immense servicing
requirement and need for flexibility with a vast interstitial floor
for each laboratory floor. This has resulied in exceptional
serviceability of the laboratories, but at a great initial cost.
(Loring: 1986, 9, 69)

With more recent financial constraints, spaces for servicing
have been curtailed. Demonstrations of this can be found in

the additions to the Salk Institute (another Chapter 4 case
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study) and the Doris Duke Medical Research Institute (a
Chapter 5 precedent study. Due to the laboratory being a
resource hungry environment, recent developments in systems
and technology, and a greater focus on passive design have
gained prominence. This has been touted as an attempt to
been more environmentally conscious in design, but also
directly relates to reducing running cosfs and in response fo
stricter governmental regulation globally. Particular strategies
are discussed in Chapter 7, and a building worth noting in this
regard is Schiumberger Cambridge Research Ltd, a Chapter 4

case study.

3.2.2 The need for prioritising the human process

Aldo van Eyck identifies that the tendency for institutional
buildings is to translate to ‘a well-oiled service machinery’ in
which the inhabitants are to fit around the machinery. (Van
Eyck: 1999, 88) This seems particularly acute in laboratory and
research buildings. The process of research and servicing
dominates the literature, and authors, such as Braybrooke
(1986) Diberardinis et al. (1993) Griffin {2000} Harrell (1974) etc.,
stress that designers have a clear understanding of the

mechanical process and pattern involved in research.

This is indeed correct, as the faciity needs to be well
conducive to the purpose for which it was constructed. (The
particular and necessary functional aspects are dealt with in
Chapter 7 of this document.) The missing component,
however, in most of the literature published is the fact that
these facilities are staffed by humans. The human element
seems vastly less significant than getting the mechanics of the
process right. Some authors, such as Griffin (2000}, make
reference to ways in which the facility can become more
accommodating of the staff, but it seems to constitute the
addition of social spaces (il 3.1) to the design rather than the
acknowledgement of human nature as a basis for design.

An example of a design dominated by a research driven
process is the PA Technology Facility in Hightstown, New Jersey,
US.A, designed by Richard Rogers Partnership. (il 3.2) The

building translated into a “well-serviced shed” suited to

mechanical and spatial requirements (Boles: 1985, 70) The

lustration
Institute a
staff of

spaces like
than that
Source: (W
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services are it's “central authoritative act, its moral” (Sorkin:
1985, 38). The commentary on the building seems to infer that
the design infers lip-service to the social aspect, and is un-

conducive to facilitating social interaction. (Sorkin: 1985:41).

3.2.3 The architectural expression of research environments:

. .
sculpture versus services [

John Weeks identifies two results of the highly serviced

requirements in a laboratory building, namely that laboratory

llustration 3.2: An Axonometric drawir
PA Technology Facility by Richard
are commissioned, they usually articulate functions into Partnership. The building is exceec

. o resolved structurally, but the g,
separate zones. The result is that laboratory buildings tend to yaking it o “wellserviced shed”

be ‘exceedingly useful' but bland in the former instance or an MPorfance of the staff that work in ff
within the design process. _

architectural ‘masterpiece’ that has functionality and flexibility Source: (Boles: 1985, 72)

designs do not generally attract ‘star’ architects or when they

concerns in the latter instance. (Weeks: 1986, 4)

Increasingly, designers try to address the utilitarian nature of
the building by designing existing aspects as elements of
accent, such as the ‘significant insignificants’ (Cahi: 2007)
featuring in the Chapter 5 Case study of the Doris Duke
Medical Research Institute. Lobbies, staircases, social spaces
and facades are enlivened, but the building remains utilitarian
in its overall design. This is in itself not undesirable, but an

opportunity is lost to create a space that is more than just a

inhabit it. Medical  Building
Pennsylvania. The
service shafts are clec
Source: (Weeks: 1986, 4)

‘Masterpiece’ laboratories and institutes are well known and
are generally more famous for their artistic qualities. Two of the
most renowned laboratories are Louis Kahn's Richard's

Medical Research Building {ill 3.3 & 3.4) and The Salk Institute

for Biological Sciences. The latter features as a Precedent study 177 &
in Chapter 4. The Richard’s building heralded in a new era in ‘
services design, with its prominent vertical brick service shafts,

and received thousands of admiring visitors a year. This aside, .
Husiration 3.

the building does however raise serious concerns over usability Richard’s buildin

. th . form re
and flexibility. (Weeks: 1986, 4) The lack of praise by the users of e f'-

comprising  nine
the Richard's building is also highlighted in the 2003 Nclude an
) Circulation,
documentary, My Architect, by Kahn’s son, Nathaniel. through the
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The Salk Institute, with its interstitial service space, became the
pinnacle of flexible servicing to laboratories. The dominant
feature of the plaza with a view to the Pacific Ocean (ill 3.5) is
certainly breathtaking, but the freatment thereof results in it
being an uncomfortable outdoor space that is the least used
of all outdoor spaces by the staff. (Treib: 2006, 414) It also
drastically divides the Institute into two distinctive halves, which
is not conducive fo multi-disciplinary interaction and "tends to
freeze the institution into patterns of organization of work which

may not endure”. (Weeks: 1986, 5)

3.3 Theoretical framework

3.3.1 Research as g social phenomenon

In the world of medical research, the adage ‘time is money’
has relevance on multiple levels. Funding is allocated for
projects and is not open ended. In commercial laboratories,
scientists are always trying to stay one step ahead of the
competition. In addifion to this, the research undertaken can
have significant positive benefits for vast amounts of individuals
that may not have the luxury of time. A positive research
output in the shortest time is the goal. Inter- and multi-
disciplinary interaction has a positive impact on individual
research projects, and results in advances. (Kisbey-Green:
2007, Watch: 2007, n.p.) This goal is achieved when science is

seen and facilifated as a social activity.

“Modern science is an intensely social activity. The most
productive and successful scientists are intimately
familiar with both the substance and style of each
other's work. They display an astonishing capacity to
adopt new research approaches and tools as quickly
as they become available. Thus, science functions best
when it is supported by architecture that facilitates
both structured and informal interaction, flexible use of

space, and sharing of resources.” (Watch: 2007, n.p.)

[t holds then that a successful and productive Institute is one

where social

interactions, both formal and informal,

are
facilitated and encouraged by both management and the

built environment.

llusfration
Salk Instit
distance.
disfinctive g
does not

betwee
Source:
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3.3.2 The impact that management structures have on

research environments

In a management system that is hierarchical in nature, people
tend to become relatively confined to their own area of
specialization. [Allen: 1998, n.p.) This is contrary to the inter-
and multi- disciplinary interaction sought in modern science.
Secondly, Brokaw (1993, n.p.} holds that a flat management
structure assists in creativity, while a hierarchical system may
frustrate creativity. Credativity is an important element in
scientific research, as the laboratory is only the place where a
creative idea gets tested. (Seitter: 2007) Further to this, Harrison-
Broninski implies the need for interaction between individuals
involved in a project even though they may be operating in
isolation. {2005, 3) The individuals involved in a task require
support, and part of this support is allowing ‘information
resources’ 1o be passed via interactions. (Harrison-Broninski:
2005, 2) Though the ‘information resources' and interactions
are unspecified by Harrison-Broninski, it is quife reasonable to
conclude that this can be achieved by formal and informal

interaction.

3.3.3 The impact of PowerKnowledge on the design of

research environments

The French philosopher, Michel Foucault, identified the notion
of power-knowledge. This refers to the principle that gathering
and possession of knowledge inherently gives the individual or
institution with the knowledge power over those who do not
possess that knowledge. This particular notion has led to the
identification of the ‘institutionalization of science’ — being that
the domain of science and the scholarship thereof has been
taken from a general realm and being vested in particular
institutions and individuals, such as a medical research facility
and the researchers that work there. (Horrocks et al.: 2004,
Mason: 2008)

By obtaining and retaining this knowledge, the institution and
individuals exercise differing levels of power over those who do
not possess the knowledge. This ‘domination’ of knowledge,
and therefore the inherent unbalanced power that is gained

thereby is legitimised by the traditional ‘top’ down approach in
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the staff structure, as individuals are ‘fabricated’ in the
unbalanced power relationship. (Mason: 2008) Not only can
this manifest as an unequal scholarly relationship between
colleagues at the same institution and an unhelpful and
unbeneficial competitive relationship between departments
and institutions, but also the mystification of the scientific field

from the general populaftion.

This 'disciplinary power' organises thinking about knowledge
and controls the process of knowledge creation as a whole.
The potential is that the process may come under an
oppressive influence. (Mason: 2008} In light of medicail
research increasingly being recognised as a social and
interactive activity in which both formal and informal
interactions are seen as important to research output (Kisbey-
Green: 2007, Watch: 2007}, an environment that encourages
the incidental sharing of knowledge should be constructed to
alleviate individuals having a ‘domination’ of knowledge.
Particular devises fo achieve this through creating a social

building are examined next.

3.3.4 An environment for social interaction

“Since man is both the subject and object of
architecture, it follows that its primary job is to provide
the former for the sake of the latter” (Van Eyck: 1999,
89)

The quest for a social building implies a public ream that is
conducive to interaction. In his Amsterdam Orphanage, Aldo
van Eyck conceived the complex to be a ‘small self-contained
city’ and once this association was made, it allowed for the
adding of a new dimension to the quality of the communal
places. [Hertzberger: 1999, 22) It was deliberate that he
anchored spaces to the street (ill 3.6) — the public sphere - so
as to save the house from becoming a ‘bad house'. (Van
Eyck: 1999, 89) This placing of spaces that open onto a larger
inferior street encourages the children to interact with one

another. (ill 3.7) (van Eyck: 1999, 89) It is this encouragement of

individuals to interact in a public domain that saves a facility A

from becoming '‘bad’ and allows for the building to respond to

o |
Wustration 3.6: T
different

Source:
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the nature of human interaction and encourages the

important inter- and multi-disciplinary interaction.

ustration 3.7: The Ground floor plan of Van Eyck’s Amsterdam
Orphanage. Different departments open out ontfo the internal street
to encourage interaction between children.

Source: (Van Eyck: 1999, 94)

In addition, Alexander (1977) supports the nofion of a series of

smaller elements being located along a route.

“In short, the more monolithic the building is, the more
it prevents people from being personal, and from
making human contact with the other people in the
building.” {Alexander: 1977, 470)

Walliasper (2006) identifies a “dawning realization” that the .
creative atmosphere is enhanced by creating better places
for interaction. (ill 3.8) Though his discourse is based on campus

urban planning, some strategies to a building are still

building parallels an urban landscape. Particular strategies put
forward by Walljasper that are applicable to this type of facility !
are:

e Bringing people and ideas together by creating strong

public realms wherein people will naturally ‘synergise’.
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o Creating places, not just facilities by clustering activities

together to create a busy dynamic place.

3.3.5 The ‘Interndl Street’ as a device for a social environment

The prominent organizational devise advocated for an
institutional building by Alexander (1977), Hertzberger (1999)
and van Eyck (1999) for institutional buildings, such as this
cancer research institute, is the infernal street. Applying
Walljasper (2006) campus planning strategies also suggests the

use of the internal street as an organizational device.

Alexander suggests that to recreate social intercourse, the
roufe taken between places need to be conceived of as a

fruly public space. (1977, 490)

“When a public building complex cannot be
completely served by oufdoor pedestrian streets, a
new form of indoor street, quite different from the
conventional corridor, is needed.” (Alexander: 1977,
493)

Elements Alexander (1977, 490 — 498) recommends that can be
employed to increase the life on the street include:

e Individual wings having their own entrances that open
onto the street.

e Indoor staircases, corridors and lobbies should as far as
possible be eliminated.

* Enfrances from all upstairs offices should open directly
onto the street.

¢ The street should invite free loitering.

e The street should have a width so that people feel
comfortable walking or stopping. The recommended
width is 4.5 to 6 meters.

¢ The ceiling should be at least 4.5 m high.

» If seating is included along the edges, the ceiling
height above the seating zone should reduce. Upper
storey walkways can be used to form the lower places.

e The street should have a glazed roof if possible.

* The path into the building should be as continuous as

possible.
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+ The street should be lined with places to stop, such as

bulletin boards, exhibitions and displays.

The internal street has been employed in numerous more
recent buildings, mostly corporate offices. Niels Torp Archifects
have employed the internal street in the British Airways
Corporate Headquarters, Harmondsworth, England (il 3.10 &
3.11) (Davey: 1998, 34 — 47, Duffy: 1990, 26 - 31} and more

recently in the new corporate headquarters for Royal
Jordanian Airlines, Amman, Jordan. (il 3.9 on previous page)
(World Architecture News: 2007) These buildings have the
benefit of accommodating large numbers of users, over 3000
in the case of the British Airways building. On a smaller scale,

the RMC International Headquarters building in Thorpe, UK. by

Edward Cullinan Architects (ill 3.12) also uses the internal street
as a design device. Social spaces feature prominently along

the internal street, with a combination of formal and informal

treatment of spaces to suit the function. (Davey: 1990, 59 — 47,

Giles: 1991, 41 - 43) NN P »‘5))]/
Mlustration 3.10: The ground floor e
British Airways Headquarters offic E
Over 3000 employees work t
departments, and interact in rﬂe,i1I t.

Source: (Davey: 1998, 37)

Mustration 3.12: Plan of the RMC International lustration 3.11: A"' n
Headquarters featuring an intemal street with  the Brifish Airways le}
prominent integration of social spaces along it. and vertical cﬂ:‘

Source: (Davey: 1990, 40) Source: (Davey: |
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3.4 Conclusions

Insfitutional buildings tend to be a well-oiled service machine
with people occupying the space around the machinery. (Van
Eyck: 1999, 88) This tendency seems to be that much more
acute with laboratory buildings due to their dominating and
vast service requirements. The architectural solution to these
buildings generally tends to be exitremely utilitarian or
sculptural, but both schools of thought generally do not

engage users on a fundamental design level.

Research itself is a social phenomenon, the most productive
and successful scientists are familiar with each other's work.
There is the tendency for unequal power relationships between
institutions and individuals to develop. The architecture and
the management of the institution should facilitate staff
inferactions to encourage this familiarity and breaking down of
unequal power relationships with a building and a flat
management structure. What constitutes a social building is
one where the public and more private realms are conducive
to interaction. By using an internal street as a design device,

this interactive environment can be created.
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Chapter 4 - Precedent Studies

4.1 Introduction

In the selection of precedents, the focus has mainly been on
medical research laboratories, namely: the original building of
Salk Institute for Biological sciences, the recent addition to it,
and the Neurosciences Institute. A study on the Schlumberger
Cambridge Research Limited has also been included. Though
it is a facility for researching off shore oil drilling; it is a highly
commendable building that has a significant contribution to
make in terms of adding insight into research laboratories in

general.

The inclusion of a locally based precedent study was desired,
but not possible as there are not many South African medical
research laboratories published at all. Where information s
sufficient, the facilities are generally for socio-medical research
or primary community health care and these do not include
the laboratory component required for this research. In
addition, medical research

the existing articles on local

laboratories have limited information on the specific building.

Precedent Study 4: Extension to The Salk Institute
Source: (Crosbie: 1993c, 48)

—

Precedent Study 1. Schiumberger C
Research Lid.

Precedent Study 2: - Th
Biological Sciences
Source: (lones: 2004. n.p.)
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4.2 Schlumberger Cambridge Research Ltd.
Architects: Hopkins Architects

Location: Cambridge, United Kingdom

Date: 1982 - 1985
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ilustration 4.1: Plans of the first phase of the 5600m2 Schiumberger Cambridge Research Ltd. Thi
drilling test station, a pump station, laboratories, offices, conference rooms and a restaurant. The
usually be housed in a separate building, but in this instance is integrated into the overall building.
Source: (Haward: 1984, 45)

Service undercroft
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llustration 4.2: Longitudinal section depicting the different levels of the test station
service undercroft to the right of the sunken test stafion
Source: (Haward: 1984, 13)
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4.2.1 Background

The Schiumberger Company wanted to establish close links
with other institutions within an area that had research
expertise, as this would allow for the easy interaction of staff
from the company with academics and researchers from other
institutions; therefore the company decided to locate the
facility in Cambridge, UK. The site chosen was on gradually
sloping tand owned by Cambridge University located to the
west of the town centre and in proximity to two other research
centres, also built on University owned land. (il 4.3) All three
facilities are private enterprises that lease the land from the
university. The site afforded long views to the south and west,
and being close to the town centre, a network of cycle and

footpaths link it to the town.

4.2.2 Client’s brief

The clients were after a facility that was “...creative yet
functional, attractive but not flashy. First impressions should not
lead fo later disappointment; the quiet professionalism of the
design should become apparent as one gets to know the
building.” (Haward: 1984, 43) The client stressed that the design
accommodated “...the need for maximum contact between
scientists of different departments, and the provision of facilities
for visits and meetings with university personnel and staff from
other Schlumberger companies.” (Haward: 1984, 41) The brief
also included special requirements for some of the facility's
areas such as lighting levels, noise levels and temperature, and
spatial conditions, for example a clear height of 10m within the

testing station.

4.2.3 Planning resolution

The building takes the form of two open-ended strips  of
accommodation separated by three almost square modules,
more evident in cross-section than in plan. (il 4.1 & 4.2) The
central and north modules form the enclosure to the test
stations; while the south module encloses the winter garden,
which houses the restaurant and library. (il 4.4) The strips are
comprised of double loaded corridors with individual offices for
scientists located on the outer-facing area; while serviced and

group areas, such as laboratories and discussion areas are on

is located on university land fo the wi
Cambridge town. !
Source: (Haward: 1984, 43)

Mustration 4.4:  Winter
restaurant. -
Source: (Grodk: 1985, 51)

and other gri
station while pi
Source: (Grodi
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the inner facing areas adjoining the testing station and winter
garden. (ill 4.5 on previous page) The linear approach to the |
building allows for easy expansion. The modular approach to
design incorporates the notions of flexibility and adaptability, §
but Hopkins emphasized flexibility (that being a physical §
rearrangement of the existing fabric, as opposed to i

adaptability which is the alternative use for given spaces).

In addition to the overall planning of the building, a strong i
sense of organization is followed through in section. (Haward: ' ,
1984, 42} The longitudinal section is organized so as to have
service vehicles directly accessing the test station to the north
at a lower level, while the general public access is on an upper

level from the south. (ill 4.7 and 4.8) In cross section, this strong

organization is also evident due to the accommodation layout f
' B\ @

as described above. (il 4.9) lustration 4.6: View from winfer
_—— p— i test station operations are clea
1 S 71 ™ 711" the restaurant.

Source: (Grodk: 1985, 51)
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4.2.4 Imagery and narrative

There are other particular concepts followed and

implemented in the design that should be noted. Of particular l Y 1\
interest is the user being presented with a narrative of the P e
building. (Grodk: 1985, 45} The users, function, and work s L

oufcomes of the building are, in essence, on display - this is

achieved by applying layers of fransparency. Users have a

direct visual link between semi-public spaces such as
laboratories, test stations, discussion rooms and the winter
garden. (ill 4.6) The private spaces of the facility are placed on

the perimeter and cannot be viewed from other locations.
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Another noteworthy concept is the implementation of imagery
appropriate to the oilrig. The palette of materials, the exposed
structure and the junctions used belong appropriately to an
industrial environment. Through the use of masts and cables,
the imagery becomes appropriately linked with an oilrig.  (ill
4.10 & 4.11) This imagery creates a synergy between a client
searching for more efficient oil extraction and an architect
searching for more appropriate materials and construction.
(Hannay: 1985, 29) The decision to use certain materials was
not made solely on their contribution towards the imagery, but
was rather rationalized by practical considerations. (Herzberg:
1984, 49) An example of this is the use of the Teflon-coated
membrane. It was selected as it is an inert plastic, highly
resistant  to chemical attacks, is not susceptible to
discolouration with age and is unaffected by Ultra-Violet light.
It has a translucent factor of 13%, which allows for more than
adequate lux levels at desk height during working hours in the

deep test station and winter garden modules. (il 4.6)

4.2.5 Service approach

The approach to servicing within the building is primarily based
on the opportunity afforded by the slope of the site. A system

of a suspended floor with services running in an undercroft was

implemented, and runs along three sides of the perimeter of '

the test station. (ill 4.12} Services then enter the laboratories
through purpose made outlets in the floor. The purpose made
outlets could affect the flexibility of the laboratories in the
future, as configurations would have to suit the pre-existing
outlets. (Herzberg: 1984, 57) The servicing demand increased
during the construction phase, and an allocation that was

once considered generous has now become congested.

4.2.6 Environmental impact reduction
this

Even though constructed  before

building was
environmental impact became the serious issue it is today, it
still responds well to the need for environmentally sensitive
design on a number of levels. Most of the minimisation of
environmental impact results from strategies to reduce energy
consumption used in regulating the internal environment due

to the cold climate of the location. (Haward: 1984, 47) Only

llustration 4.10: An off-shore oil rig,
of which the Schiumberger
emulates.

Source: (Stephens: 2007, n.p.)
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areas that specifically require air-condifioning are serviced, the
other volumes are naturally ventilated. The layout of the
building dllows for the air-conditioned laboratories and
conference rooms to be ‘insulated’ by the volumes around
them, and untreated air is drawn from the winter garden,
which acts as an intermediary space. All of the elements of the
building envelope are well insulated, primarily to reduce heat
loss. The practice of having an exposed structure is also meant
to respond to the minimization of environmental impact. If is
said to reduce the required heating by reducing the volume
that needs to be heated, but thermal bridging is a potential
problem that needs to be addressed adequately. The exposed
structure also reduces the area of cladding required. The
translucent roof membrane provides for diffuse natural lighting
into a deep space, and thus greatly reduces the need for

artificial light.

4.2.7 Conclusions

A holistic and rationalized approach to each decision made in
the design approach can lead to an exciting, pleasant work
environment that takes both functionality and the human
dimension into account. Some of the successes of the building
involve the approach to planning and appropriate use of
materials. Particular aspects include:

* Planning informed by the topography.

e Placing appropriate building functions to benefit from
the view.

e Planning that recognises and facilitates informal
interaction and integrates different activities into the
complex.

e Using materials that evoke a specific imagery and has

environmental impact reduction benefits.

The overall success of the building is however compromised
with the purpose formed service openings in the floor limiting
flexibility.
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4.3 The Salk Institute for Biological Sciences

Architects: Louis Kahn
Location: La Jolla, California, United States of America

Date: 1959

4.3.1 Background

This building, more commonly referred to as “the Salk”, is
arguably the most famous medical research building globally.
Commissioned by Jonas Salk in 1959, this Louis Kahn design was i
presented with the AlA’'s 25 year Award in 1992 as it "...goes ¥ -;';'.'
beyond architecture into a mystic realm”. (Crosbie: 1993q, 41) :
It is also ranked 19t in Architectural Record’s 1991 poll of the
100 greatest buildings of the journals centenary. {Anderson:
1991, 136) Located in La Jolla, California, it is a masterpiece of
architecture as it successfully embraces the metaphysical as

well as being very functionally sound.

The building in its entirety is described as “...a square surfaced
in fravertine with a rivulet channelled siraight down the middle
to the Pacific [Ocean]. The parallel five story buildings, with
windows angled towards the view, frame the plaza, sky, and
vista with what seems a blank, serrated facade that directs
perspective to a vanishing point just above the lip of the
stream as it virtually pours info the Pacific.” (Giovannini: 1996,
75) {ilf 4.13) To most, it is the courtyard with the vista to the sea
that is the quintessential component of the Salk, but it is still a
well functioning, working laboratory accommodating 500

students, scientists and support staff.

4.3.2 Client's brief

The brief called for the accommodation of 10 major scientists,
each requiring approximately 930m? of laboratory space.
There was to be provision for the expansion of each research
group, and the laboratory spaces were to be supplemented

by study spaces. The initial brief included residences and a

:
meeting house, but these were later excluded due to

= 143

budgetary constraints; this resulted in a design that Illustrc:ﬁo‘ﬁ 4.:-

accommodated laboratories, administration and a library in -
incorporates

mirror image blocks of three stories interspersed with three
courfyard.

stories of service space. (ill 4.15 on following page)
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The major concept of the design had to do with the way in

which scienfists think, work and live. Jonas Salk was of the
opinion that scientists amive at most of their ideas through
osmosis, therefore the concept of fostering communication
was important. (Crosbie: 1993a, 44) The translation of this
concept resulted in open laboratories {ill 4.14), enabling the
sharing of equipment and ideas between researchers, and
informal discussion places, such as stairways and courtyards
designed to facilitate this interaction. The concept of a
scientific cloister was also put forward by Salk, as he wished to
replicate its sense in the laboratories. {Crosbie: 1993a, 43) This

concept translated into the two wings of the building framing

the courtyard and offices facing into it. {ill 4.15)

llustration 4.14: The open plon Ioborofory space wrthouf any
equipment or benches. Servicing is from the slots in the ceiling. This
allows for maximum flexibility, which the Institute laboratories are
praised for. Subsequent plans show that it is subdivided, thus indicating
that such a large area is not a necessity.

Source: (Crosbie: 1993q, 40)

Administration . :
‘-{i Service spaces S __Plant rooms
. H.M;ﬁﬁﬂ%f
r Laboratories E J
S {

J-‘il‘ A SR s P A b | LA 4--.1 gu

g;ﬁ W b IRL_JAL - JAL

1
'/‘/'/'/'/‘/'/'// /

' | offices
I
View td! Pacific - : e : -
Ocean | -8 Upper couriyard ~ Entrance

filfl\ll\l\ll\l\"‘ AR
Lower | .lf,a £ 14 —k e T P B

i
couﬁyorm'__;:ﬂ'_ ,g o Sl o |- { el

a D . m— W Ao ..l|

*ta 1 T

ltustration 4.15: Ground floor plan. The two wings of laboratories
with support spaces border the plaza to the north and south. There
is a very deliberate hierarchy of space emanating from the centre,
the plaza.

Source: (Crosbie: 1993a, 42)
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4.3.3 Treatment of spaces

There is a suggestion that Kahn was a generdlist, being that he
followed the concept of fully integrating building technology,
architectural function and human space. (Leslie: 2003, 97) The
translation of this resulted in an intensity that Kahn applied to
system, materials and methods which ullimately led in part to

the power of the experience that the building evokes.

The treatment of the courtyard as a plaza resulted in the
famous 'facade to the sky’. With its unimpeded channel, one’s
sight and soul is directed fo the sea, which view is the western 2
termination of the courtyard. This place is a spiritual rather than
a physical amenity as the exposed nature and surface
treatment results in physical discomfort during the day due to
the heat and glare that characterizes it. (Treib: 2006, 414) The
courtyard was initially supposed to be a ‘common living room’,
but it is the least used exterior space due to the physical
discomfort. During the design and construction process, it
evolved into a space with a strong metaphysical aspect that
inspires the individual somewhat at the expense of the
community. (Treib: 2006, 422) This evolution nonetheless has
resulted in the place having a powerful impact on the
individual and is successful as "Scores of people visiting the
courtyard over the years have been sfruck by its strength,

simplicity, elegance and focus.” (Treib: 2006, 422)

In terms of usability and providing a space that is the ‘common v
living room’, the lower courtyard next to the cafeteria is more
successtul. (ill 4.16) Its success as a comfortable place to relax

is attributed to the fact that this human-scaled area enjoys >

filtered natural light, is a nearby respite from the laboratories,
and enjoys a comfortable measure of privacy. The users of the
space can modify the courtyard to their individual needs as I
there are movable seats and umbrellas, and the setfing is

enjoyable with a panoramic view of the Pacific Ocean.

4.3.4 Planning resolution

ustration
Due fo i
accommodation being positioned to flank the building's flexibility, is -

The planning of the overall building revolved around the

“soul”, the courtyard. Within the two wings are the three levels
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of open laboratories with their three levels of interstitial service
levels. (il 4.19 on following page) The laboratory design was
ground-breaking as it introduced open spaces, modular
planning, ease of communication between scientists, easily
reconfigurable utilities and services, and cantilevered
laboratory benches. [Crosbie: 1993a, 42) These 75m by 20m
clear span laboratories have a clear height of 3.35m which
allows for easy changes in equipment and layout o be made.
The interstitial spaces act as storage for bulky and noisy
equipment as well as for servicing, and this has resulted in a
more compact laboratory environment and hence more
inferaction between scientists. The overall planning of the

laboratories has scientists praising it for its flexibility.

There is a deliberate hierarchy of spaces in the planning,
emanating from the courtyard, and progressing outwards in a
linear manner. The progression has the private and individual
‘cells’ of the cloister — the scientists’ offices — flanking the
courtyard and inflected towards the view of the sea. The
offices are then followed by the mediated realm of the
laboratories. 'Serving’ spaces, such as stairs and ablution
facilities are specifically placed to the outer sides of the

laboratory wings. (ill 4.15)

4.3.5 Service approach

The servicing of the laboratories is the main component of the

building’s functional success. Louis Kahn had a specific

approach to it.
"I do not like ducts; | do not like pipes. | hate them really
thoroughly, but because | hate them so thoroughly |
feel they have to be given their place. If | just hated
them and took no care, | think they would invade the
building and completely destroy it.” (Louis Kahn in
Leslie: 2003, 95)

His particular treatment of that which he hated so thoroughly
resulted in the interstitial space that contained the mechanical
systems and utilities of the laboratories being structurally
composed of a 2.75m high Vierendeel truss spanning 20m (ill

4.17), allowing for a flexible column-free space below. (ill 4.18)

structural system allows for sen
run through its voids, ai
adequate space for H
requirements

Source: (Leslie: 2003, 103] :
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The inclusion of the interstitial spaces allows for the
modification of services to almost any configuration without
disrupting the laboratory space below. It adds considerable
volume to the overall building, but “six floors of interstitial
service space, nine feet [2,75m] high and once considered

extravagant, have come into their own.” (Benedikt: 1993, 53)

4.3.6 Stryctural system

The development of the Vierendeel truss structure led to an
efficiently designed section. (il 4.19} To reduce the bending
moment, the truss is cantilevered at both ends, and this
practical consideration then provided for walkways for moving
equipment and shading for the glass walled laboratories. The
‘porosity’ that the voids in the truss create allows for services to
easily run perpendicular to the truss and it frees up the floor
slab of the interstitial space for service drops. The major pipes
are located in the centre of the space where the voids are
greatest, while the components that require the most
maintenance are located closest to the service corridors. The
interstitial spaces are connected vertically at the east end of
each block in a 'mechanical wing'. Chillers, air handlers, liquid
and gas services and eqguipment are based here. These
‘mechanical wings’ are connected underneath the raised wall

of the courtyard.

4.3.7 The metaphysical aspects

One question should be asked in relation to ‘the Salk’. Though
functionally sound, are the metaphysical aspects of the

building relevant? Is iconic architecture relevant to scientific

achievemente Some researchers based at the building t\
respond that some of the best scientific work is done in £2 0

appalling conditions, and that though they are aware of the
iconic architecture around them, they don't consider it
essential. Others do concede that a building could affect a

scientist and their personal experience is that the building lifts

their spirits. (Crosbie: 1993a, 44) These individuals do not

. . . lllustration 4.19: Cutc
specifically make a link between a good architectural interstitial space

environment and their work productivity, but the old adage Creaiing e
laborataries

surely applies: ‘a happy worker is a productive worker'. Source: (Leslie:
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4.3.8 Conclusions

The overall success of the building as not only a functional

research laboratory, but also as an icon of American Modern

architecture can be attributed in part to the following:

An acknowledgement of holistic place-making, where
individual aspects are ftreated in relation to their
conftribution 10 the whole presence and experience of
the building.

The integration of natural features, such as the view to
the Pacific Ocean

The exploitation of functional requirements in a rational
way to benefit the overall scheme, such as the use of
Vierendeel trusses to provide service spaces and
cantilevering slabs to shade walkways. In this instance
the full professional team requires acknowledgement
as the engineering and laboratory consultants were as

important in the design process as Kahn was.

“In their multi-valence, these systems attest fo the
balance achieved between function, constructional
efficiency, sfructural performance, and human
perception, a constant process of revelation and
explanation, and a perpetual shrinking of the distance
between our contingent experience and the platonic
realm of Order.” (Leslie: 2003, 110)

Some concerns in the design of ‘the Salk’ include:

The potentially inappropriate treatment of the upper
courtyard, thereby frusirating the inifial intended usage
of the space

The separation of the facility into two distinctive wings.
This reduces the intended interaction sought between

individuals from one wing with the other.
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4.4 The Neurosciences Institute

Architects: Tod Williams Billie Tsien Architects
Location: La Jolla, California, United States of America

Date: 1995

4.4.1 Background

The Neurosciences Institute [NSI) moved fo La Jolla, California
at the invitation of the Scripps Research Institute in the mid
1990’s. Though an independent organization, Scripps funded
the majority of the construction for the complex and leases it
to the NSI. The architects Tod Williams and Billie Tsien worked
primarily with the institutes’ founder and director Gerald
Edelman in the design of the 5200 m? complex. By comparison
to the Salk, located about a kilometfre away, this is a small
venue for no more than 12 visiting fellows at one time, allowing
for unfettered exchanges between scientists. This exchange is
the project’s strongest programmatic requirement. Edelman’s
own scientific research in neurobiology influenced the design
process with his revolutionary ideas about how the human

mind functions. (Freiman: 1995, 74)

4.4.2 Client's brief

Edelman wanted a sense of commitment to excellence and

artistic vision o be embodied by the design. This was achieved
by the architects creating the non-formal cloister design {ill
4.20) using
natural selection with certain signals favoured over others, that

Edelman’s theory that the brain develops by

are then strengthened and adapted to satisfy a physical or
psychological need. It was thought that the cloister approach
would encourage ‘experimentation and discovery'. This theory
resulted in there being no single way of experiencing the entire
precinct, but that it is revealed in portions from walkways,
balconies and stairs. (Dietsch: 1996, 88) (il 4.21) "This small
research facility successfully distils the brain’s evolutionary
nature into a scientific monastery that encourages multiple

interpretations.” (Giovannini: 1996, 73)

PLAN OF LABORATORY BLOCK v

lllustration 4.20: Site plan and
laboratory block. In reactior
courtyard, the architects |
more ‘humanist’ approach
non-formal cloister concept to t
Source: (Dietsch: 1996, 87)
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4.4.3 Design elements
Though the building is closely located to Salk and also applies

the concept of a scientific cloister, Williams and Tsien rejected
the symmetry and frontality of Kahn's design (which they
characterized as ‘oppressive’ and inappropriaote} and
favoured a more site-specific architecture conducive fo social
interaction. “Our whole thought about making places is that
people can enter them without destroying the clarity of

space.” (Billie Tsien cited in Freiman: 1995, 77)

4.4.4 Planning resolution

The complex is designed to nestle into the hillside across from
the Scripps campus and is linked to it by a tunnel. Two distinctly
different types of scientists — theoreficians and empiricists —
occupy the building and they are treated differently
architecturally. Theoreticians are ‘lofty thinkers', therefore the
theory centre is treated as a volume elevated on a glass
podium. (il 4.22) Empiricists are ‘grounded’, therefore their
accommodation is freated as a semi-basement. (il 4.23) In
addition to these two buildings, a meticulously planned
auditorium, which is a premier concert venue, defines the
plaza edge to the west. These separate buildings define the
winding plaza and roof walkways, which translate into the
latter-day cloister. This forms an integral part of the institutes'
humanist culture. “The space between the buildings is the
foundation of our design” (Tod Williams cited in Dietsch: 1996,
?1)

4.4.5 Courtyard comparison

A comparison has been made between the main courtyard of
the Salk and the plaza of the NSI. The Salk’s elevated court is
symmetrically framed. This concept was dismissed by the NSI
architects as it added to the overall ‘oppressiveness' of the
Salk’s courtyard, they rather opted for an iregular sunken
plaza. The focus of the courtyards differ too, the Salk's
courtyard is directed outwards to the Pacific Ocean view,
while the NSI's is infrospective. Kahn maximised the opportunity
of the view to the ocean, but this opportunity was not
available to Williams and Tsien. Added to this, they had to

confend with the possibility of visual encroachments from the

llustration 4.
‘grounded'
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expansion of the Scripps Institute. The Salk courtyard embodies
‘a fimeless universality', while the NSI ‘posits a temporal site

specificity.’ (Freiman: 1995, 79)

4.4.6 Materials

The formal and cold palette of building materials, comprising
items such as concrete and fossilized limestone, are humanized
with meticulously crafted elements such as redwood accents . -.-‘. -f_,
and door handles to fit the hand, and a mysterious stone slab .
cantilevered from a balcony. (Dietsch: 1996, 92) (il 4.24) This
limited palette was modified to have tactile and textural
diversity and variegated colours with assorted finishes being
applied. Glass, and concrete was sandblasted; stone was

honed, cleaved and polished.

4.4.6 Conclusions

Though based on similar principles to the Salk, the
Neurosciences Institute departs radically in the following
manner:

e It does not give the same weight to purity and
metaphysical aspects.

e The organic approach and sensitivity to issues of scale
and treatment of materials seems to create a more
user friendly public space that facilitates interaction.

e It takes cognisance of the differing types of individuals

involved in research at the institution.

“Expressive of the intuitive and intellectual, this remarkable
architecture of humanism profits art and science alike.”
(Dietsch: 1996, 92)
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4.5 Extension to The Salk Institute

Architects: Anshen & Allen Architects
Location: La Jolla, California, United States of America

Date: 1996

4.5.1 Background
David Rinehart and John MacAllister had the unenviable task

of designing the additions fo one of the greatest examples of
Modernist architecture in America, Louis Kahn's Salk Institute.

The complex brief can be summed up as follows:

"The fundamental design problem was not so much the
new complex as a building, but how the building
shaped its own open space and the space Jeading to
Kahn's worldly and other worldly plateau.” {Giovannini:

1996, 75) (il 4.25 & 4.26)

From the formal unveiling of the design in 1991, this was a

highly contentious project, mainly revolving around the [.

additions disrupting the ‘sacred’ grove of frees that pre- A

empted the entry into the upper courtyard of the Kahn
building. The 10 000m2 addition of Iaboratory spaces,
administration offices, auditorium and visitor's centre has been
described as highly literate, modestly scaled, and referential
and deferential in mass, orientation and language to Kahn's
building, but became design shy from many critics. (Crosbie:
1993c, 50)

In essence, the controversy stems from there being two
competing perspectives on the architectural process. Firstly,
there is the general public's perspective; and secondly, the
users of the building. (Benedikt: 1993, 53) The public views a
masterwork and their perspective is focussed on the unique
place in history the building holds. On the other hand, the users
are infimately aware of the working of the building, they know
its inadequacies and dream of solutions to it. This does raise an
interesting side question, whose needs and opinions take
precedence in the architectural realm?2 The controversies

surrounding the design are a quagmire, therefore most of it will

ustration 4.25: Architect’s sl
link between the extension dr'l_i
in the background.

Source: (Crosbie: 1993c, 48)
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be avoided and the research will focus on the practicalities of

the building.

4.5.2 Planning resolution

The building consists of two wings designed on a north — south
axis with two upper levels and a basement level that links the
two wings with a generous lobby fo the auditorium space. {ill
4.27) Laboratory spaces are to be found in the basement and
top floor, with administration being located on ground floor.
Mechanical spaces are found on the outer edges of the two
wings, resulting in the primary spaces having glazing to the
east and west. The two wings are separated by a plaza that

continues the space of Kahn's main plaza. (ill 4.26)

4.5.3 Functional flaws

Critics, aside from those who are concerned about the
‘intrusion’ of the 'sacred space’ that the addition would have,
have practical observations about the addition. Though the
scientists that occupy the space are not all that concerned
over the ‘infrusion’, they will most likely be quick to respond to
the functional flaws in the building that impedes their work.
These functional flaws are summed up by Crosbie (1993c, 50)
as such:

e Intermediary structural columns have been included
within laboratory spaces. (ill 4.27)

e The 2,1m high intersfitial top floor is insufficient to house
some equipment.

e The basement laboratory has no interstitial space, and
though it is intended as a dry laboratory, mechanical
systems will be routed across the ceiling.

e The basement laboratories do not have access to
natural light.

e The basement and top floor laboratories do not have
direct access to offices or meeting rooms.

* The top floor laboratories are insufficiently protected
from direct east and west sunlight. (ill 4.29)

e The stairways are not generous and do not facilitate
interaction. (ill 4.30)

» The two laboratory floors are separated by an
administration floor. (ill 4.28)
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lustration 4.28: Cross section through the building. Nofice that there is only one sfory with a
dedicated service space, there are no light wells to below grade laboratory spaces and,
according to texts, the two laboratory levels are split by a level of administration, though in this
section it is indicated as a dry lab level.

Source: Giovannini: 1996, 75)

Where Kahn's building managed to seamlessly integrate e
function into the metaphysical place, the Salk additions are |
surrounded by serious practical reservations.  Servicing,
circulation, and planning all seem to have been compromised
in the design. It may be unfair to blame the architects entirely
for this. When comparing the two Salk buildings, one must
remember that the changed program, budget, client and the _'
more businesslike and computerised approach to research
each have had their influence. (Benedikt: 1993, 54)

4.5.4 Concluysions

There are many reservations with the design of the building.
Generally, these have resulted due to the attempt to
aesthetically blend in with the original 'Salk’ building. These

include:

e A structural system that does not facilitate flexibility. ! oagse——
Hlustration 4.29: Most of t
¢ The overall planning that does noft facilitate interaction. or west. As seen aboy
o . . shading the west facade
e Insufficient service space allocation. sufficiently protect the
direct sunlight in the
afternoon. :
sufficiently work. Source: (Giovannini: 1

¢ Environmental impact reduction strategies that do not
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4.6 Overall conclusions drawn from precedent studies

Though all of the precedent studies researched are unique in
their own right, certain general conclusion regarding medical
research facilities can be drawn for them. These conclusions
should be seen in light of identifying important concepts and
the implementations thereof as a guideline to follow. Some
identical concepts have been transliaied into different
solutions in different schemes, some with greater success than
others, and these should be evaluated against the specific
project conditions. Those which have been identified include
the practical aspects of servicing, structure, planning and
environmental impact, and the transcendent such as imagery
and the creation of an environment sympathetfic to human

habitation.

4.6.1 Site

o Opportunities in respect to views, orientation and
fopography that the site offers should be utilized.

e Noteworthy views should be maximised by allowing for
the greatest human exposure toit, as appropriate.

e Spaces should face appropriate orientations. By doing
so, human comfort can be increased and energy
consumption for environmental control within the
building could be minimised.

e The topography facilitating servicing should be

investigated.

4.6.2 Servicing

e The building's flexibility is inextricably linked with
servicing: therefore an appropriate response is crucial.

e Servicing by means of outlets from above rather than
below is generally more appropriate.

e Vertical runs, such as at Kahn's Richard’s Medical
Research Laboratories at the University of Pennsylvania,
has its limitations as only spaces directly adjacent to
vertical ducts are easily serviced.

e Service spaces and plant rooms should be adequately

sized to allow for decentralization and include spare
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capacity to easily accommodate increases in service

reguirements.

4.6.3 Flexibility

Spaces should be designed to allow for minimal
disruption when they are modified.

Spaces designed to a specific module size allows for
changes to be effected easily and without much
disruption.

Interstitial floors alliow for maximum service flexibility, but
are expensive to implement.

Overall building flexibility can be facilitated by the

ability o be easily extended.

4.6.4 Planning

The building should be functionally sound.

The work environment should be planned to be vibrant
and innovative,

The overall environment should be alive with use.
Circulation should be designed to facilitate informal
interaction.

Building technology, architectural function and human

space should be fully integrated.

4.6.5 Physical environments requirements

Opportunities for providing required conditions, such as
lighting and ventilation levels, should be met by natural
means where appropriate.

The required environmental conditions of exterior
spaces should not be neglected. Spaces may require

protection from the elements.

4.6.6 Environmental impact

Simple planning principles can be implemented to reduce

environmental impact at minimal cost. These include the

principles of:

‘insulating’ spaces;

implementing natural lighting where appropriate;
reducing areas requiring artificial climate control:
designing an efficient building envelope; and

shading of openings.
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4.6.7 Facilitation of human processes

Building on Jonas Salk’s notion that scientists get their ideas
though osmosis, it seems important that informal as well as
formal interaction be accommodated. This can be done by:
e having open planned laboratories;
e allowing for generous stairs and passageways;
e placing facilties in a manner that wil lead to
interaction;
e providing spaces in scales of privacy, from the
widening of a section of passageway 1o the inclusion of
small seating areas; and

e providing break-away spaces.

In addition, the overall environment can be made more
sympathetic to human habitation by:
e Adding crafted elements to mitigate a cold material
palette;
e Including tactile and textural diversity to finishes; and

e Integrating the natural environment in the complex.

4.6.8 Imagery
Though differing opinion will always be available regarding the

appropriate imagery of a medical research insfitute, the
application of decisions related to materials, forms, finishes,
and the like need to be integrated. A synthesis between the
design and the work product within can be achieved by the
structural system implemented, junctions used or materials

chosen.

4.6.9 Concluding remarks

A rational approach needs to be followed by fully integrating
building technology, architectural function and human space
in the design process. Opportunities exist in all decisions for
choices that are ingenious solutions to a variety of
considerations rather than a solution for a specific problem. In
a highly functional building, one must not lose sight of the most

important component of the building, the people that use it.

= o
f o
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Chapter 5 - Case studies

5.1 Introduction and selection rationale

Though this research is aimed at the design of a medical
research institute, only one case study will deal specifically with
medical research, namely the Doris Duke Medical Research
Institute based at the University of KwalZulu-Natal Nelson R.
Mandela school of Medicine. Investigations did not reveal any
other facility of its nature in the Kwalulu-Natal Province;
therefore other non-medical research-based case studies
were selected to examine principles that will apply to research
facilities in general. The Council for Scientific and Industrial
Research [CSIR), Durban campus, and the Physics and

Chemistry Laboratories housed in the Block H building at the

University of KwaZulu-Natal, Westville campus, will be the other =

two case studies. These still give invaluable insight into the
research environment and process in addition to servicing and
other practicalities of the buildings. The lack of other medical
research facilities does seem to reinforce the practical need

for a new facility of this kind.

The areas that will be focused on in the examination of the
case studies have been determined by the findings of the
precedent studies, as presented in the overall conclusions of
the previous chapter. Where appropriate, the buildings will be
analysed by the following criteria: siting; servicing: flexibility;
planning; physical environmental requirements; environmental
impact: the social component and imagery. The analysis will
be carried out with a combination of an examination of
drawings and images; interviews with architects, facility users
and other associated parties; and the application of findings

from the previous chapter.

Institute, Nelson R.

Medicine, UKZN
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5.2 Doris Duke Medical Research Institute

Architects: Robert Johnson Architect and Associates; FGG
Architects; Langa Makhanya Architects; and East Coast
Architects

Location: Nelson R. Mandela School of Medicine, University of
KwaZulu-Natal.
Date: 2001 - 2003
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5.2.1 Background

In the press statement, ‘Launch of a R40 million Research
Facility’ (University of Natal, June 2003}, Professor Barry
Kisthnasamy stated that the founding principle of the Doris Duke
Medical Research Institute (DDMRI) is to provide “...a dynamic
and integrated research environment for inter- and multi-
disciplinary medical research among basic, laboratory, clinical
and public health scientists.” The role that its construction and
operation plays is that “...this research institute, together with
public and private sector involvement, is pivotal to further
improvements in the health status of [the South African]

population.”

The current 5 000mM? building was constructed in two phases:
phase 1 being the laboratory component consisting of 10
specialised laboratories accommodated over two floors (ill. 5.4
on following page); and phase 2 being the support functions
such as administration, seminar, multi-disciplinary research
centres and clinical frial spaces accommodated over three
floors in a linking structure. (ill. 5.2) The third phase that would
connect the research institute fo the existing Medical Research
Council building on site has been indefinitely postponed due

to funding restrictions.

As with all of the precedent studies, one of the major concepts
of the building is a consolidation of research facilities into a
single environment where researchers from different projects
have the opportunity to formally and informally interact with
each other. The theory is that this cross-disciplinary interaction
will result in advances in the respective individual research
projects. (Kisbey-Green: 2007, Watch: 2007, n.p.) The success of g
this concept is not based primarily on research groups and
their associated facilities being in proximity to each other, but
rather by the opportunities to interact in the communally
mediated spaces, such as corridors and break-away spaces.

(ill. 5.3) These spaces for informal interactions created a dudlity

in this particular project. The architect's concern for the
inclusion of an appropriate amount of ‘*human space’ — a [Husfrc,ﬁoh 5.3:
place to sit and relax - to facilitate the all important informal WAy spaces.

. . chairs make
interaction was not seen as important by the ‘client’, who the success of
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could not see the benefit in these spaces, especially in light of
a restrictive budget. This resulted is that break-away spaces

were curtailed. {Cahi: 2007)

5.2.2 Site and general planning

The available space to construct a new development on the
Medical School campus was restrictive. {ill 5.1) The laboratory
building occupies a narrow strip of the site in the south corner,
close to the entrance; therefore its major facade faces west. In
the design of Phase 1, the laboratory building was divided into
three equal bays with decks in between, allowing for the easy
attachment of Phase 2 to any one of the bays at a later stage.
The lack of parking in general on the campus resulted in the
building being raised on pilotis fo accommodate parking
beneath it. {ill. 5.4)

The general planning of the two phases can be summed up as
simple and functional spaces interspersed with ‘playful’
elements. Laboratory and offices spaces are on the whole
standard in design, but the uniqueness of the design comes in
with the ‘significant insignificants’. (Cahi: 2007) Here, the
‘architectural follies’ mediate the generic accommodation, so
that the playful elements such as the lobby {ill. 5.5), fire escape
stairs and social spaces contrasts with the functional
laboratories and office spaces to create a building that
generates some interest out of a brief that has the potential to
become mundane due to the regimented functional
requirements. The playful elements lend character and identity
to the building while creating an overall pleasant environment

to be in.

In Phase 2, due to budgetary and site restrictions, more than
the average number of staff needed to be accommodated in
the constructed office space, thus resulting in tight spaces. It is
quite common to find three to four people working in a space
that would be considered comfortable for only two. There are
benefits to the tight accommodation, as staff working on the
same or similar projects occupy a common space and can
interact easily. What this does highlight is that there is a need

for the office component to be well designed to take into
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consideration such things as partition layout; door placement
and swings; placement and choice of air conditioning outlets;
housing of shared functions such as network printers; the need
for adequate filing and supply storage and the like. What this
tight arrangement does result in, is the need for adequate
spaces for private meetings and break-away spaces so as not
to disturb other staff who share an individual office. A few smalll
meeting rooms (ill. 5.6) and the outdoor space (ill. 5.7 & 5.8)
facilitate the functional requirements of the office well while

reducing the overall footprint,

This particular need for outdoor spaces is also echoed in the
laboratory phase, where staff need a space in close proximity
to escape to as the laboratory environment does not allow for
activities not related to the actual process of researching, such
as having a cup of coffee or taking a phone call. (ill. 5.9) In
addition, the laboratory spaces are generally deep and sub-
divided, with the open laboratory space span being approx.
16m, thus isolating the researcher from the exterior
environment. This makes the break-away spaces all the more
welcome. These exterior spaces are described as the triumph
of the Institute. (Kisbey-Green: 2007) The success of many of
these spaces seems to be a combination of their proximity to
other functions, their overall size, the flexibility of the space with
movable furniture, and the amenities that are provided. These
findings seem to reinforce those of the lower courtyard of the

Salk Institute discussed in the Precedent Studies chapter.

lllustration 5.8: Movable square tables and
chairs can easily be reconfigured to suit user
requirements. Artisfic details add to the relaxing
atmosphere.

llustration 5.6: A small meeting room. With staff
sharing offices, there needs to be a venue for
dedicated meefings so as not to disturb other
office occupants.
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5.2.3 Circulation

There are some concerns about circulation and movement
within the building. The extruded nature of this laboratory
building due to the site constraints results in a long corridor
within the laboratory building, and at one stage the stairs at
the south end were to be used for emergency evacuation
only, thus requiring staff to walk all the way to the lobby from
the south end of the laboratory building. This circulation
problem has been remedied with the South stairwell now used
for general movement, but does highlight the importance of
circulation within the building, especially in light of the
progression of samples, data and the like, from one area to

another within the same research group.

A perceived problem that does exist is that the stairways and
door heights (ill.5.10} are not conducive to the movement of
large laboratory equipment. In the absence of a freight lift,
bulky laboratory equipment needs to be hoisted with the use
of a hired crane to one of the decks of the laboratory building.
The railings of the deck need to be removed and often the
sliding doors are not high enough, so sensitive equipment
needs to be turned on its side to fit in. This situation was put to
Derek van Heerden, an architect involved in the project. His
response was that the design of the building was such that the
movement of large equipment was purposely intended to be
hoisted by forklifts, easily hired from the harbour close by, onto
the balconies. Their handrails have been specifically designed
to be demountable for this purpose (ill. 5.11). In relation to the
inadequate door heights, he also mentioned that it was
determined in the design stages that equipment to be used in
the facility would be able to be accommodated by a
standard 2100mm door. This situation demonstrates the need
for a facility to be designed to accommodate the movement
of large equipment, and allowances made for equipment
larger that initially anticipated. Constant development in
research technologies results in new equipment with the
potential to be larger than standard, and a facility should be

able to accommodate equipment of varying sizes.

lustration 5.10: These
doors, like many other
not facilitate the move
well. The door should
instead of having fanlig

lustration 5.11: Tt

equipment




Case Studies

5.2.4 Structural system

The structural system used in the building is a concrete frame
with a coffered floor siab and brick infill. The particular system
was chosen as a balance between cost and achieving a
suitable span. This did result in a row of columns in the centre of
the space designed for laboratories, which constrains the
laboratory layouts to contend with a fixed object in the centre
of a space, and can result in planning difficulties. There was
also a need for a separation within the structure to prevent
vibrations generated from plant equipment housed therein to
be conducted through the structure and 1o interfere with the
laboratories. This was achieved by means of a structural joint
between the ‘service section' to the north and the

laboratories.

5.2.5 Servicing
When the architects started with technical documentation,

the first thing that they did was to determine the exact extent
of the servicing required and designed to accommodate for it.
During the course of construction, the servicing requirements
grew, and additional service spaces were added on the
parking level, such as gas storage (ill. 5.12) and a plant room. If
the building had not being raised on pilotis, the tight site
constraints  would  have resulted in  the  difficult

accommodation of the additional services.

The approach to the services layout was to have designated
zones assigned to each type within the allocated spaces
instead of having a common zone for all. For example, gas
services runs would be restricted to a predetermined zone in
the ceiling void. This was to maintain clarity of servicing,
making it easier to maintain and change over the lifespan of
the building as well as preventing complications during
construction. (Barrow: 2007) The ceiling plenum was divided
into 4 vertical sections and the vertical ducts were assigned
particular services. As the servicing requirement grew, the
allocated spaces in which they ran were at times insufficient:
therefore some services were attached to the exterior of the
building. (ill. 5.13) This demonstrates that service spaces should

always be designed with spare capacity.

institutes, and servichq.;,

inadequate. Some ada

the parking areq.

lustration
attached
the increa.
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Decentralised services, or the existence of redundancy systems
are at some junctions critical to the building function, as relying

on one centralised system could be catastrophic when it fails.

An example is the specimen storage area. The building is &

serviced by the centralised air-conditioning, but it also has two o

independent ceiling units connected to the uninterrupted | Sl
¥ ) Indepen
K[ /v

power supply, which is in turn backed up by generators. {ill.
5.14) The other need for decentralised systems is that different
spaces within the building require different environmental
conditions to be maintained, such as the laboratory spaces in
general need to be maintained at a lower temperature to the

office environment.

In servicing, it is also important to take cognisance of the need *

for waste generated within the building to be removed. Solid
waste is removed and stored on site to be collected for
disposal off site by a contracted firm. Waste gasses and air
generated within the laboratory environment needs to be
handled before being expelled into the atmosphere and
generally passes through a HEPA filter. (Kisbey-Green: 2007)
Sterilization of equipment, mainly glassware is done by means
of an autoclave machine, and this needs to be

accommodated with the design.

5.2.6 Environmental impact reduction

When it comes to strategies to reduce the building’s'

environmental impact, the most notable one is the large

movable vertical screens that feature prominently on the =

laboratory building. This solar control strategy in front of
windows can be manually adjusted by the users and reduces
heat build-up and glare predominantly from the harsh west
light. As the decks also face west, there are screens (ill5.15)
that are also manually operated to deal with the harsh light.
The building has a large roof overhang on the east facade
that also shades the building, but due to the orientation and

size of the overhang, this is probably only effective in the late

morning when the sun has reached a higher altitude. With the "_‘

building raised on pilotis, air can move underneath the building

and can cool the structure down more effectively. (Cahi: 2007)

e 133331101
lustration 5.14 Uninterrupted servicin
in certain spaces. Redundanc) .
installed such as an inde
mounted A/C in addition to
serviced by the centralised s
above.
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laboratory
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5.2.7 Finishes

The finishes in the building were particularly chosen to be
resistant to spills and staining. Most notably was the Vinyl
sheeting floor finish, which is alsc predominantly used in most
other medical facilities such as hospitals and clinics. The joints
were welded together in order to make a seamless covering.
The vinyl sheeting was also taken up onto the wall as a kind of
splash-back in an attempt to deal with the floor to wall joint. (ill.
5.16)

5.2.8 Other noteworthy aspects

Besides those listed above, there are other minor aspects from
the user feedback that are noteworthy. The lack of storage in
both the laboratory and office components is one aspect,
there are boxes that line passageways and are stacked in
offices. {lll 5.17) In conjunction with this, there is also no real
mechanism that deals with the initial delivery process of goods
and supplies fo the building. Air-conditioning within the
building is a major issue, with airflow and temperature within
each space sometimes causing user discomfort. (ill 5.18) This
can mainly be attributed to a centralised system, as this does
not allow for individual modification. A centralised system also
allows for smells to be transmitted throughout the building. The
offices should have a space for visiting staff to access the
internet to check e-mail - in essence a small internet café.
Natural light within spaces was also highlighted as important,
as it can instil a sense of wellbeing. This can be clearly
demonstrated by contrasting the administration space with
greater amounts of light as compared to the clinical trials
space with significantly less light. The laboratory spaces are
somewhat isolated, and the design should take into account
the need for laboratory staff to hear evacuation sirens. Some
laboratory environments are noisy and deep within a structure,

so sirens placed within the passageways are ineffective.

lustration  5.16: Vinyl sheeting fl
confrasting coloured skirt. Joints be
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5.2.9 Conclusions

Research institutes are increasingly cognisant of the benefits
that inter- and mulli- disciplinary interaction has in research
environments. This interaction is facilitated by both formal and
informal interaction. These types of interaction are facilitated in
formal spaces, such as a cafeteria or conference room, and in
informal spaces, such as stair landings, balconies and break-
away spaces. In addition to facilitating interaction, break-
awady spaces can also reduce the overall size of
accommodation required if appropriately designed. To
achieve a usable compact space, designers have to be

conscious of layout, use and placement of fittings and doors.

Though functional by nature, the building has the opportunity
to have a unique character developed by the creative
treatment of the architectural ‘significant insignificants’.
Elements such as staircases, decks and lobbies present the

opportunity for creativity to be expressed. (ill. 5.19 & 5.20)

The design must facilitate the process of circulation. Movement
of staff, samples and equipment needs to be taken into
account, and openings should be appropriately sized to allow
for this.

Aspects to note in relation to servicing requirements are:
¢ The need for allocation of spare capacity;
e the recommendation of assigning specific zones;
e implementing a flexible system that responds to the
lifespan of the building; and
e the need for strategies to adequately deal with wastes
produced. (ill 5.21)

Environmental impact reduction strategies employed are
simple, and mainly concentrate on reducing energy
consumption through appropriate shading. Of concern is that
all spaces within the building are air-conditioned all year
round. Though this is a requirement in the laboratories, it is not

in other support spaces.

over entrance lobby. In a building
specific practical requirement, creativ
be injected into an ordinary
elements such as these.

llustration 5.20: Balustrac
By being creative in a
feasible, it is possible fo
regimented functional spa
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5.3 Council for Scientific and Industrial Research, Durban

Campus
Laboratory wing:

Architect: Paul H. Connell
Date: 1958 -1959

Administration wing:

Architects: Leslie T. Croft / McLaren Alcock Bedford
Date: 1970

Location: 359 King George V Ave, Durban.
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Mustration 5.23: Overall ground floor plan of the CSIR Durban Campus buildings. The labor
two levels and off of a double-loaded corridor.
Source: CSIR

5.3.1 Background

Though this is a Natural Resources and Environmental research
facility, it is useful in demonstrating the process of research
within a given environment. It is also an independent research
institute as opposed to a laboratory which is hosted by a
department; therefore it is appropriate in the examination of
an institutional environment. Of great interest is that the
interviews also exposed the human dynamics within a research
environment and demonstrated the ideological differences

between researchers and management.
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On the practical side, the CSIR Durban campus highlights
many potential flaws in the design of a research institute. As
the building was not initially designed to cater for the amount
of services currently required, piping and outlets are run all
over wall and ceiling surfaces in an ad hoc manner. (ill. 5.24)
As pointed out by Steven Weerts, a project manager at the
CSIR, once a pipe runs along a wall, you lose a surface that
has potential to service another need, such as having shelving
for storage. Wall mounted geysers that have had to be added
the This

demonstrates the need for dedicated service spaces of

to service laboratories are ‘space hoggers'.
adeqguate size, an idea strongly supported by Weerts. The
computer infrastructure added to the servicing problems with
cables and trunking having to be run, and it is admitted that

the campus should have gone wireless.

5.3.2 Research process and general planning

The process followed in the building is that samples are
gathered off site and delivered to be ‘stripped’ - that being
raw sample matter being extracted from the material brought
in. This ‘stripped’ sample is then transferred upstairs to the
laboratories [(ill. 5.25) for further processed, and sometimes a
small refined sampile is transferred to a specialised laboratory
for specific analysis using particular and sensitive equipment.
(il.5.26) Within the laboratory. process, there is a distinctive
separation between the ‘wet' laboratory which deals with the
raw sample and the ‘dry' laboratory which contains the
sensitive equipment. This protects the equipment from possible
damage and protects the area from contamination. The
results from laboratory tests are then e-mailed to the office of
the researcher concerned. The building design does not lend
itself to this process well, as samples have to travel between
floors instead of the laboratories all being located on the

ground floor and researchers offices being located upstairs.

Besides this inappropriate vertical placement of functions, the
horizontal planning has some merit to it. The research building
is accessed along a central spine that links it fo the
administration block. The layout on the lower floor has the

service spaces, such as ablutions and sample receiving area

llusfration 5.24: Trunking along a laboratory wall.
As initial  dllocation for services were
inadequate, new trunking is run in an ad-hoc
manner and consumes otherwise usable wall

Hustration 5.25: A typical we
facility, where raw samples are
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to the west side of the corridor and the researchers’ offices

with the better view to the east.

5.3.3 Laboratory requirements

The laboratory requirements at the Durban campus are similar
to medical laboratories, and have to conform to similar
legislation. The laboratories require strict access control. It was
explained that this has little to do with any idea that the
but

accreditation to ensure qudlity in the findings as the risk of

research was ‘secretive’, was a requirement of
interference and contamination is reduced significantly. The
strict access control also serves to keep uninformed individuals
away from a potentially hazardous environment. [(Weerts:

2007)

Within the laboratory environment, most of the reagents used
are foxic and carcinogenic; therefore it is critical that fumes
are extracted. This is mainly done by means of restricting these
processes to fume cupboards. {ill. 5.27)If other extraction of air
from the laboratories was implemented, it was suggested that
it be at the level at which fumes were generated, avoiding
researchers being exposed to rising fumes. (Weerts: 2007,
Seitter: 2007, Griffin: 2000, 92) Though the laboratories only had
emergency eye wash facilities (a legislated requirement) {ill.
5.28), it was suggested that having emergency showers, such
as at DDMRI, in addition to eye wash facilities was preferred.
{(Weerts:  2007) to  this,

Equipment [PPE} needed to be in a separate areq, such as a

in addition Personal Protection
locker area, so as to avoid contamination in the laboratory

environment. (ill. 5.29)

5.3.4 Storage
Though not restricted to the laboratories, appropriate storage

is crucial. Within the laboratory, there needs to be storage for
glassware, equipment and reagents. As most reagents and
samples are sensitive to ultra-violet light, it is ideal if ali storage
is away from direct sunlight, and cupboard space is preferred
to open shelves. Usually the laboratory staff use any open
surface as storage, most notably the window sills. (i. 5.30)

(Weerts: 2007) Obviously this restricts the opening of windows
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that are directly above the sill, and so placement of windows
needs to accommodate this. Flammable substances need to
be stored separately in designated areas. (ill. 5.31) There also
needs to be an appropriately sized fireproof storage for files

and data.

5.3.5 Ownership of space

Of particular interest in the research of this case study is how
organisational structure has a direct impact on the built
environment, and vice versa. Within the ranks of the staff there
is a clearly defined hierarchy. Access to equipment and use of
space is linked to seniority. (Van Heerden: 2007, Weerts: 2007)
More senior staff ‘require’ more space and equipment for their
exclusive use. Offices become their own self-contained
environment with a small individual library, equipment storage,
write up and examination spaces. This individual ‘ownership'
leads to the loss of an opportunity to rationalise space and
resources as duplication occurs and resources then often
stand idle. One is not sure if the individual office planning of
the building has reinforced this ideology, or if it is the nature of

researchers in general fo covet their own space.

The concept of open plan office space was raised as an
alternative. From the management side, this option seemed
quite favourable. It was recognised that researchers can
spend half a day at a workbench and if the layout was open-
plan, the benefits would be that there was more opportunity to
inferact with other staff and therefore potentially be more
creative in research. It would cut resources significantly while
stil being sufficient. There were concerns that the staff,
entrenched in their hierarchy and ownership mentality, would

be quite resistant to a conversion. (Weerts: 2007)

In contrast to this individual ownership are the areas where
there is no real sense of ownership. This is most notable with the
garages on site that have been taken over to serve as general
storage. Here, equipment is stored carelessly and in a
haphazard manner and junk accumulates. (ill. 5.32) This is an
extreme example and probably results from staff not actually

having to spend much fime there at all. As there is no

litustration 5.30: Laboratory staff tend to use-loﬂ
available open and flat surfaces for sforgxge
such as window cills. This can consfifute a
hazard, as they have fo reach over their
workspace and could knock something over.

lustration  5.31:  Flamm
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‘ownership' due to no one being directly responsible for them,
there is also no regard given to use of the space as there is no

apparent accountability in the use of the space.

5.3.6 General aspects

Other noteworthy finding to come from the study related to

finishes, informal meeting places and minor servicing
requirements. In many of the areas in the laboratories, surfaces
were stained and scuffed as they were not impervious to
chemical spills. {ill. 5.33) In addition to being unsightly, it gave
the appearance of the environment being unclean, though
this iIs hardly the case. The unsuitable choice of flooring has
resulted in some tiles being damaged and delaminating from
the screed, most likely due to the vinyl tiles joints allowing liquid

through or poor adhesive being used. {ill. 5.34)

A need for informal discussion spaces was also highlighted.
Even though the space is not conducive to discussions, the
morning staff meetings were often held in the passageway in
front of the assignments board. This was deemed more
favourable than having to congregate in a conference room.
The formality of having to call a meeting at a particular
to be an inconvenience in

separate venue seemed

comparison to meeting informally within the immediate
environment of the concerned staff. (Weerts: 2007) Lastly, the
need for sufficient electrical sockets was emphasized. The lack
of service spaces in the design has resulted in copious amounts
of unsightly and haphazard trunking being added after the
laboratories were initially occupied. Also, due to the increasing
mechanisation of the research environment, the need for
electrical sockets has increases over time and will most likely

continue to do so.

llustration 5.33: Laboratory ch
a tendency to stain standar
as seen above, therefore
required.

llustration 5.3
need fo be px
environment.
used with
files are inappi
the joints
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5.3.7 Conclusions

The building had insufficient allocation of service spaces which

resulted in subsequent requirements being added in an ad

hoc fashion. This demonstrates:

The need for a flexible service approach;
The need for the inclusion of spare capacity; and

Selecting service options that have less service

reguirements (such as using a wireless LAN network)

The implementation of open plan offices would result in:

A greater synergy between staff; and
A reduction in resource requirements as greater sharing

would be feasible.

Planning aspects should include:

A facilitation of the research process in both vertical
and horizontal circulation.

The accommodation of informal meeting places at
appropriate places facilitate informal processes that
naturally occur in a research environment.

Appropriate stforage of flammable substances and files.
Stringent access-control o sensitive areas.

The inclusion of locker areas for laboratory staff.
Dedicated storage space for

personal protection

equipment.

Other recommendations resulting from the study include:

Fume generating processes be restricted to fume
cabinets; and

Other processes generating exhaust heat or gasses
should be extracted at the level they are generated. {ill
5.35)

Mustration  5.35:
equipment ger 1
extraction hood hc
the air to the out:
hoods can b
Generally the |
outlet.
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5.4 Block H Physics and Chemistry Laboratories

Architects: Seitter Boyd Architects
Location: University of KwaZulu-Natal, Westville Campus
Date: 2007

5.4.1 Background

Though not directly related to medical research, the inclusion
of the Block H Laboratories offered a unique opportunity in that
the laboratories were in the process of being refurbished at the
fime of conducting the research for this case study and
demonstrate the trend in general laboratory design of the
time. The building itself is an assortment of undergraduate and
postgraduate laboratories along with administration offices for
the chemistry and physics departments of the university
campus. The facilities are primarily used for instruction and not
for research; therefore certain aspects are informative, but not
directly relevant. Of particular interest is the approach taken to
servicing and planning in the laboratories by the architect,
Gerald Seitter of the local firm Seitter Boyd Architects, which is

in line with international trends of the time.

What is to be remembered in a research institute design is that
the laboratory is the environment where ideas are tested and
not primarily conceived. Ideas are generally the result of
informal discussions with colleagues over a cup of coffee or
taking a break, and these usually take place outside of the
laboratory environment. (Seitter: 2007) The original building
does not accommodate the idea of break-away spaces well,
but in the retrofit, the architects have tried to introduce this
concept with seating in corridors (ill. 5.36) where possible and
other external spaces. These breck-away spaces are in close
proximity to the laboratory environments, and this has been
shown in the precedent studies to be part of the success of
such spaces. (Treib: 2006, 413)

llustration 5.36: In
aspect that s
overall labora
the refurbishm
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5.4.2 General planning

Within the laboratory space, an effort has been made to
minimise the amount of serviced space and maximise the
amount of write-up space. This rationalization of space leads to
a more economical and a somewhat safer environment. The
minimisation of service runs reduces overall costs slightly, but
the benefit is more so in creating a safer environment. This
focus on safety seems 1o be a mgjor focus of modern
laboratory design. The actual laboratory spaces are the most
hazardous; as this is where reagents and potentially toxic
material is used, created or exhausted. By reducing the size of
the hazardous area, greater control is gained by means of =5
improved oversight, and by implication, a safer laboratory
environment is created. The nature of the research
environment has also changed. Before, researchers sometimes
worked with chemicals that produced noxious gasses at their
individual work bench. A growing trend nowadays is to restrict
‘the nasty stuff' (the potentially dangerous and also messy
parts of the research} to areas such as fume cupboards.
(Seitter: 2007, Griffin: 2000, 50) This restriction leads to a safer

and cleaner working laboratory environment in general.

Glass partitions are also used extensively in the laboratory
environment. (ill. 5.37) This adds to the safety of the
environment as surveillance of the general environment is
enhanced and researchers stepping away from their
workbenches momentarily can keep an eye on ongoing
experiments. This also adds to the communication within the
environment, though mostly non-verbal communication, and
this in turn adds to teamwork being more efficient. (Seitter:
2007, Griffin: 2000, 107) Llinked to the use of glazing is the
admission of some reflective natural light into spaces that do

not have outside facing windows.

5.4.3 Laboratory module

Tied in with the rationalization of space is the emphasis on

modular fittings and standardised spacing. Though there is no
industry standard laid down in South Africa, the intemational Jjustration 53
norm is fo have a minimum of 1450mm of space between work P ortfiiane

spaces bec
benches in the laboratory. This allows for 450mm for sitting at communicati
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the bench on both sides and 550mm for circulation. (Seitter:
2007) This spacing also facilitates the movement of bulky
equipment within the laboratories, which is an important
component when planning as the DDMRI case study proved.
The use of an accepted module size also allows for ease of

retrofitting of laboratory spaces and the interchange ability of

equipment and fittings on a broad scale. In further research,
the actual module size recommended as an Industry standard

is 1500mm by 1500mm (Griffin: 2000, 21)

Nustration 5.38: .Eac‘h- éroup of vertical green

pipes indicate a vertical service shaft. This was a
5.4.4 Servicing popular servicing approach in the past, but has
The servicing within the building was most informative, as it fallen ouf of fova UG riSk'if'Ooﬁs"_'
demonsirated the latest trends. The building was originally
designed with an abundance of vertical service shafts, (ill.
5.38) but this trend has fallen into disfavour, mainly because it
creates a flue for the rapid spread of fires between floors.
(Seitter: 2007) The approach followed in the Block H retrofit is to
have services running along the main passageway of each
floor. (ill. 5.39) The services are supported on a ‘ladder’ system
and are exposed. All servicing within the laboratory, save for
gravity-dependent servicing such as plumbing, is from the top.
Perpendicular service runs then tap into the main pipes in the
passageway where and when needed. When a service is in
use at the workbench, one merely ‘plugs into’ it from above. | l
Due to the increasing emphasis of safety in the laboratory ! ' e

. _ lustration 5.39: Primary servi
environment, all services are exposed to allow for the free 4 jagder suspended from the p

Connections then branch o
from above where required.
released within the environment to be easily extracted. By

movement of air within a space to allow for hazardous gasses

housing services within a dedicated, contained space such as
a ceiling void, the opportunities arises for dangerous and toxic
gases, that are in this instance less dense than air, to be
trapped in the space and this constitutes a risk. (Seitter: 2007)
This planning for free movement of air is also carried through to
the laboratory fittings with laboratory workbenches being
raised off the ground on legs for air at floor level to circulate

and for easy cleaning of the floor. {(ill.5.40)

Services within the buildin i
vilding are also standardised as much as Hustration 5.40: |

possible to allow for ease of maintenance and to keep ©n legs fo aliow
' _ _ air to  minim
installation and maintenance costs down. Systems, such as qir- dangerous g
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conditioning units, are kept as standard as possible and allows
for much of the maintenance work to be done in-house by full
time staff of the Physics and Chemistry schools that occupy the
building. Should there be specialised equipment, specifically
skilled technicians from an external firm would be required to
maintain it. The theoretical benefits of having in-house staff
being able to maintain the facilities is that it is more affordable
than contracting out with an external firm in the long run and
results in repairs being effected more speedily. (Seitter: 2007)
Whether this will indeed be the case in the long term is yet to

be determined.

Where economically viable, services have been kept as
decentralised as possible. An example of this is the air-
conditioning system. It works on a cenfral water chiller
supplying separate air handling units in the individual spaces to
be dair-conditioned. This allows for individual spaces to have
specific and differenfiated environmental conditions, but in
spaces occupied by many people, a “service balance” still
needs to be achieved where a middle ground is catered for.
[Seitter: 2007) This system is more suitable than a ceniral one,
but it is still dependent on a single water chiller, which is not
ideal. If the single water chiller is non-functional, the entire
building is without air-conditioning. What the architect also
highlighted is that users often artificially cool the laboratories to
below 20°C. When a space needs to be exhausted, large
quantities of untreated, humid, natural air is pumped in
causing large amounts of condensation to form on the coid
surfaces, thus resulting in what he termed ‘the rain-forest
effect’. This demonstrates that the humid conditions of Durban
need to be taken into account in regards to ventilation, and
could possibly be resolved by a dehumidification system being

employed.

5.4.5 Work surfaces

The final thing to be highlighted about the laboratories is the
worktops. Here, saligna timber pieces have been laminated
and coated with polyurethane. (ill. 5.41) The use of timber,
especially a coated laminate, seemed to be in contrast to

other previous findings in regards to work surfaces, as synthetic

saligna timbe
instance.
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and impervious material is highly recommended. The architect
confirmed that this surface would be unsuitable for any
laboratory dealing with medical research and that it was
specifically used here to facilitate the overall environment
servicing the work that is conducted therein. The timber
worktops allowed for equipment to be temporarily screwed 1o
the work surface, or for the surface to be sanded down and re-
sealed should they be stained or damaged. This shows that the
overall environment should facilitate the function that takes

place within it in concept and in detail.

5.4.6 Conclusions

Though the Westvile Campus Block H laboratories are for
physics and chemistry, and therefore differ substantially in the
nature of work done in the laboratory environment, their study
is illuminating in that it highlights current international
laboratory design frends in terms of physical planning, the

research process undertaken and servicing.

Social spaces are seen as integral to the overall design and
informal interaction is facilitated by the inclusion of break-
away spaces (il 5.42) and giazed partitions. Another planning
recommendation is the use of a 1,5m module will allow for

interchange ability and ease of retrofitting.

Safety in the design is incorporated by:
e Minimising the size of serviced spaces;
e Increasing observation with the inclusion of more
glazing partitions; and

e Restricting hazardous processes to fume cupboards

Servicing reccomendations to come from the study are:
o Servicing should be from above;
e Main service lines should run horizontally on a ladder:

e Vertical service shafts should be kept to a minimum;

bulkhead above the workbench (5.43); and
e Standardised service components should be used

where possible.

social aspect of laboratory:

g ,/‘;:Aw}
=i o= ._-i I

v




5.5 Overall conclusions drawn from case studies

5.5.1 General remarks

Many of the conclusions drawn from the case studies reinforce
findings from the precedent studies; therefore to avoid
repetition, only particularly relevant conclusions not previously
mentioned will be made. It is therefore advisable to read the
sections of overall conclusions of the precedent and case

studies in conjunction with each other.

5.5.2 Site
The building should be orientated correctly if possible to
minimise solar gain and glare. Correct orientation needs to be

balanced with response to topography and exploiting views.

5.5.3 Servicing
Recommendations concerning servicing are as follows:

e A drop-down system from bulkheads above benches
with easy connects/disconnects should be used.

e Main service lines should run horizontally with supply
lines tapping into them perpendicularly.

e Spare capacity in service plants, spaces, supply and
runs is required.

¢ Decentralisation should be implemented where
possible.

e Service lines should be exposed to allow for ventilation
of any potential build-up of gasses.

e Specific service ducts and zones should be assigned.

Other service requirements are:
e Uninterrupted power supply (UPS) with backup
generator for dedicated circuits.
* An external gas storage area.
e Specific mechanisms fo dispose of solid, liquid and gas

wastes generated in the laboratory.

5.5.4 Flexibility
Flexibility is a key component to the lifespan of the building
and is linked with the particular service approach, and

appropriate module size and planning.
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5.5.5 Planning
The recent trend in laboratory planning towards providing a

safer environment is assisted by:

Increasing observation by incorporating glazed
partitioning;

Reducing the size of a potentially hazardous
environment; and

Restricting hazardous processes to designated areas,

such as fume cupboards.

Aspects to consider in general planning include:

Placement and design of break-away spaces,
especially is a compact design;

Careful placement of openings for maximum wusability
of spaces;

Implementing open-plan  offices with a cellular
component included where audio and visual privacy is
required;

The appropriate design response 1o horizontal and
vertical circulation of staff and goods; and

The provision for deliveries being made and bulk goods

being stored.

5.5.6 Physical environmental requirements

In addition to certain planning requirements, provision needs

to be made for the following in laboratories:

Strict access-control to sensitive areas.

Eyewashes and emergency showers.

Separate storage for personal protection equipment
and effects of laboratory staff.

Separate  and specifically designed storage for
flammable substances.

Provision for the exclusion of direct natural sunlight as
sensitive equipment and substances are negatively
affected.

Finishes should be non-porous, and be resilient to spills

and abrasion through normal use.
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5.5.7 Environmental impact

In light of the great environmental impact the building has,
reduction thereof is important. Strategies to consider
emanating from the case studies include:
e Reducing energy consumption through appropriate
shading and limiting the use of air-conditioning;
e Incorporating natural light where feasible; and

o Orienting the building correctly.

5.5.8 Social component

Increasingly, the benefits to research outputs from inter- and
multi- disciplinary interaction is being readlised. Aspects that
foster this include:
e Break-away and other more formal social spaces (such
as a cafeteria);
e Elements that facilitate lingering, such as passages that
wide in sections and wider stair landings; and
e Glazed partitions that allow for non-verbal

communication.

5.5.9 Imagery
The highly specialised and practical requirements of a

laboratory building has the tendency to direct the design
response in a rational, yet architecturally staid response, this
can be mitigated by:

o Creative expression of elements such as lobbies,
staircases and balconies;

e Exposing building users to laboratory views of the
‘exciting stuff’, such as auto analysing machines in
operation etc, which is traditionally hidden away; and

e Utilizing piping and other service elements as a design

component.
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Chapter é - Formulation of the design brief

6.1 Introduction

From the precedent and case studies, interviews and literature
review, certain findings have been derived. In this chapter, the
findings from each source inform the answers to key question

with the data collected being synthesised.

The chapter will be structured into fwo major sections, namely:
* Brief derivation
e The brief

The outcome of the chapter is to establish firm guidelines to
enable the best design and siting of a New Cancer Research
Institute for Durban. Specific fechnical and environmental

criteria will be discussed separately in Chapter 7.

6.2 Brief derivation

This section deals primarily with contextual information towards
the formulation of the actual brief a client would issue the

architect.

6.2.1 Client

The National Health Laboratory Services of South Africa (NHLS)
is a government instifution involved in research, diagnostic
laboratory services, teaching and training amongst other
activities across South Africa. The NHLS Act of 2000 saw the
amalgamation of the South African Institute for Medical
Research, the National Institute for Virology and the National
Centre for Occupational Health to form the NHLS. The client
has established relationships with the Department of Health,
the Cancer Association of South Africa, the South African
Medical Research Council, pharmaceutical companies, and a
number of overseas institutions, among others (National Health
Laboratory Service: 2007). For the purposes of this project, the
NHLS will be the primary client.
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6.2.2 Client's objectives

As a maijor role-player in the public health care sector, the
NHLS has the following objectives:

e To provide a world-class health iaboratory service
through competent, qualified professionals and state-
of-the-art technology, supported by academic and
internationally recognised research, training and
product development.

o To conduct research appropriate to the needs of the
broader population, which include cancer research.

e To make magjor contributions to national and

international medicine

In light of the Client’'s objectives, the cancer research institute
is to conform to international standards in planning and
servicing and create a pleasant environment that attracts and
retains a high calibre of staff to conduct the research and

facilitates the research process.

6.2.3 Funding
The client, the NHLS, has pre-existing funding relationships with

the Cancer Association of South Africa (CANSA). CANSA has in
the past secured funding for research projects conducted by
the NHLS. In this scenario, CANSA has secured research grants
to cover the cost of construction of the new Cancer Research
Institute. The NHLS generates funding through their diagnosis
service and this, in conjunction with research grants that they

should receive, will provide the running capital for the institute.

6.2.4 Function and users

As mentioned in Chapter 1, cancer research can be broken
up into five main types, namely: basic research, translational
research, clinical trials, behavioural and population research
and psychosocial research. Basic research will be conducted
in this facility, in line with one of the current functions of the
client, the NHLS. Therefore the building users will be medical
researchers and support staff and administration personnel.
The staff component will comprise of 90 to 120 people. This
building is not intended to be accessible to the general public,

and does not cater for clinical trials. Allowances will be made
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for visitors to the facility, but the number of incidental visitors is
limited. Facilities are to be included to accommodate

occasional conferences of up to 100 visiting professionals.

6.2.5 Environmental requirements

Due to the high service requirements of the building, energy
and water consumption is typically five fimes more per square
metre than that of a typical office building {Watch: 2007, n.p.).
This is as a result of:

¢ The need for many containment and exhaust

devices;

¢ Intensive use of heat generating equipment;

o Scientists requiring 24 hour access;

e Equipment requiring fail-safes; and

e Certain areas requiring intensive ventilation

The minimisation of the impact the building has on the
environment is facilitated by focusing on improvements in
efficiencies and productivity, a reduction of the needs of
artificial environments and the built form facilitating energy

efficiency. Particular strategies will be discussed in Chapter 7.

6.2.6_Construction systems and materials

The general requirements of the constructional system are that
the system allows for flexibility of the spaces created and also
allows for easy expansion. These requirements suggest a
modular frame and infill system being implemented.
Constructional systems and materials should ailso respond to
environmental sustainable design principles. Specific aspects in

regards to structure will be discussed in Chapter 7.

6.2.7 Site requirements

Due to the very specific nature and requirements of the
building and its function, the following aspects affect site
selection.
According to Watch (2007, n.p.), they are:

e Proximity to a research university;

e The availability of a highly educated workforce:

* Quality of life of the nearest city;

e Proximity to a major airport: and
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e Ability to expand at the same site.

In addition to these aspects, Putnam Gould (1986, 50 - 51) lists:

e Access to Uutlilities as the building is a heavy
consumer of power and water, and has specific
wasste disposal requirements.

s Consideration of the surrounding environment as
noise, dust and vibrations may be detfrimental to
the building functions.

e The immediate and surrounding environment
should be pleasant (with views, landscaping etc.)

to be a positive factor in recruitment of personnel.

6.2.8 Architectural form and massing

The site plan should be simple, orderly and regular and should
allow for expansion. The visitor's enfrance should be obvious
and signposted to minimise visitors wandering around on site
(Griffin: 2000, 27}. In addition, Griffin (2000, 28) suggests that a
single-storey laboratory component is opfimum as multi-storey
requires vertical ducts which increase the risk of the spread of
fire [also confirmed by Seitter: 2007] and increases the building
construction costs with added circulation. This obviously needs

to be balanced with other design considerations.

6.2.9 Design objectives

The major design objectives are to create a pleasant
environment for human habitation while still providing the
functional requirements that faciitate research as well as
providing for a ‘social building’. “Science functions best when
it is supported by architecture that facilitates structures and
informal interaction, flexible use of space, and sharing of
resources”. (Watch: 2007, n.p.} The building also needs to be

appropriately serviced.

6.3 The Brief

6.3.1 Building functions

The principal aim of the brief is the creation of a research
environment for basic cancer research. The functions to be

catered for in the building are:
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5)

6)

Laboratory spaces:

Included in this are both open and closed
laoboratories and laboratories  with  parficular
requirements

Laboratory Support Spaces:

Facilities such as storage, glassware wash up, and
locker rooms are included.

Researcher offices

Individual offices for senior researchers as well as
functions that require privacy and open-plan
offices for individuals involved in feamwork research
are included. Amenities such as meeting rooms and
break-away spaces will also be included
Administration offices

General  administration  functions  will  be
accommodated, separate from the laboratory
environment, Included in this section is building
support functions such as a central computer server
room and general purpose conference rooms.
Social Amenities

Apart from the incidental social spaces, specific
social facilities also need to be included. These
include a cafeteria, library and outdoor seating
areq.

Parking

An appropriate amount of parking needs to be
provided. Local Authority regulations require a ratio
of bays to total area of the entire facility, but this
results in a gross oversupply of parking needs for the
amount of users indicated. “If parking spaces must
be computed on the basis of gross floor area per
space for all occupancies, the number of spaces
for a lab may be unduly high" (Putnam Gould:
1986, 51). It is therefore appropriate to exclude
mechanical spaces as these are unoccupied and
laboratory spaces as there is a duplication of

occupation with the research office space.
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6.3.2 Accommodation schedule formulation

In the formulation of the brief, an analysis of areas of
precedent and case studies was prepared, aftached as
Appendix B. From this analysis, an average ratio of spaces was
determined. The client’'s needs were then used to determine
an initial accommodation schedule. This was then compared
and confrasted with the averages determined to adjust the
area dllocation to be more accurate. The accommodation

schedule is attached as Appendix A.
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Chapter 7 - Technical and Environmental Criteria

7.1 Introduction

Due to the highly specialised technical and environmentdal
criteria of the facility and the implementation thereof, these
criteria are being dealt with in this separate chapter. Particular
aspects to be dealt with are as follows:

¢ Social facilitation

e General Planning

e Environmenial impact reduction

e Servicing

e Safety

e Structure

¢ lllumination

e Finishes

¢ Storage

o General aspects

Many of the recommendations are drawn from international
sources as a form of ‘best practice guide’. It is advisable to
comply with these international standards and
recommendations, though it may not be mandatory. Specialist
equipment and fittings can then be easily incorporated,
irespective of their origins and the general research

environment is then globally uniform. [Griffin: 2000, 28)

7.2 Social facilitation

As discussed previously, the trend in modern research facility
design is to acknowledge the direct role that social interaction,
both formal and more importantly informal, has on the
research outcomes. This phenomenon is also linked with the
nature of the modern research environment, which requires an
environment that can adapt easily to changing technologies
and research programmes while maximising the use of
resources. The design needs to cater for these aspecits.
(Watch: 2007, n.p.)
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Watch (2007, n.p.) further outlines the architectural response fo
the facilitation of social interaction with the inclusion and

appropriate design of the following elements:

e Meefting places such as break rooms, discussions rooms,
atria, central social spaces and stair landings.

e Research team spaces with the provision of facilities
nearby to facilitate an efficient working environment.

¢ The minimisation of spaces identified with particular
departments.

e The establishment of clearly defined circulation
patterns. (ill 7.2)

e The use of interior glazing where appropriate to allow
for individuals to see each other and engage in non-

verbal communication.

7.3 General planning

7.3.1 Environment sympathetic to human hagbitation

Spaces other than the laboratories should be well considered
in terms of creating a total environment that is unified and is at
a human scale. Some aspects to achieve this have been
mentioned in 7.2 Social Facilitation. Other aspects suggested
by Putham Gould (1986, 65) include:

o Exploitation of views to any natural features.

¢ Creating outdoor amenities.

o Incorporating natural light.

e Allowing for individual preferences to be

accommodated in the work environment,
¢ Providing adequate ancillary facilities such as a library,

cafeteria and lounges. (ill. 7.3)

7.3.2 Massing
A single storey facility is optimal. This creates an environment
which facilitates both the re-arrangement of departments, and

the process of movement of samples and individuals

throughout the facility, and this arrangement is configuration is
convenient for the staff. It is usually well suited to flat sites, but it
also results in a large footprint. By designing over multiple
storeys, one increases the density of habitation - thus

encouraging informal interaction - decreases travelling

generator for the Emnest Oppe
Sciences  Complex, \
Witwatersrand.

Source: (Cooke: 1984, 46)

Nustration 7 .
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distance within the complex and reduces its footprint. Mulfiple

storey building may however require vertical ducts — which i
presents a fire hazard, and adds 1o the construction costs in '
the form of stairs and lifts. (Griffin: 2000, 27)

As menfioned in Chapter 6, the visitor's entrances should be
obvious and well signposted to reduce visitors being confused
and wandering around on site. In addition, the site plan should
be simple, orderly and regular. This type of plannhing will easily

allow for extensions. (Griffin: 2000, 27)

7.3.3 Work spaces = &
There are unpredictable changes that occur in equipment |
design and requirements. In addition to this, individual research
projects having limited lifespan. A flexible laboratory space is
therefore required to accommodate potential changes.
(Griffin: 2000, 58)

Unless there is a special requirement, functions should be
combined into shared open spaces as this allows for spaces to
be easily reallocated. (Griffin: 2000, 33} Offices and write-up
areas should be designed to allow for team work. (Watch:
2002, n.p.} Staff can be termitorial by nature [Griffin: 2000, 6);
therefore if fully enclosed offices are required, these should be
justified by a need for visual and aural privacy rather than to

satisty an individual's preference. (Putnam Gould: 1986, 62)

7.3.4 Types of laboratories

There are two basic planning approaches to laboratories,
namely open and closed. These laboratories can either be
classified as wet and dry. According to Watch (2002, n.p.),

their particularities are as follows:

Open laboratories (ill 7.4):
e Allow for easy sharing of resources;
» Facilitate communication between laboratory users;

and

e Are more easily adaptable.

social interacti
Source: (Bra
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Closed laboratories (il 7.5): \if i = - H_ “* ; -“L
e L. _1_—[’ : J< .f" s "1 _:".__ l
e Generally geared towards an individual principal ‘; EE rae E"J#—' EZ =1
T d r -
investigator; il M d_—‘—_—[— = _| |
¢ Specific research is usually conducted; and —
e Contains specific equipment. llustration 7.5: A typical laboratory floor plan of

the Doris Duke Medical Research insfitute
indicating the division to create closed
laboratories.

Source: East Coast Architects

Wet laboratories (ill 7.6):
e Contain sinks, piped gas, and fume hoods generally;
e The countertops are chemically resistant;
e Are supplied with 100% outside air; and

e Contain some fixed casework.

Dry Laboratories (ill 7.7):

e Usually have significant electrical and data wiring;
e Are computerintensive;
e Refticulated airis acceptable; and

¢ Can be outfitted entirely of mobile casework.

7.4 Environmental impact reduction

7.4.1 General

By its very nature of exacting service requirements, this type of ilustration 7.6: A typical
numerous piped services,
workbenches.

meter than a typical office building. (Watch: 2002, n.p.) The Source: (Criffin: 2000, Plate 1

facility consumes five times more energy and water per square

need for reducing the impact on the environment therefore
becomes paramount. The main issue is to satisty the
requirements with the minimum energy demand and to use

energy from low impact sources. {Griffin: 2000, 70)

Factors that Watch (2002, n.p.) highlights as contributing to the
high consumption include:

e Extensive containment and exhaust requirements;

e Large amounts of heat generating equipment;

e Scientists requiring 24hour access; - o
lustration  7.7:
» Equipment and processes requiring fail-safes; and Electronic equipm
e Intensive ventilation requirements. environment
Watch (2002, n.p.) then argues that the focus should be on Workbenches cc
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and their use. Many opportunities exist to minimise demand
through efficient servicing, particularly in a new development.
Efficient servicing reduces operational costs and improves the
comfort, productivity and general well being of the users.
(Griffin: 2000, 70)

Energy conservation methods from the design aspect are
mainly to do with orientation and the outer skin of the building,
and should be a first principle approach in the design. (Griffin:

2000, 71)

“The architect’s role in energy conservation is mainly in
the orientation of the building to expose the minimum
wall area to solar energy, to use indirect natural sunlight
where possible,... and to design the wall and roof fabric
of the building to insulate heat exchange from outside
to inside and in reverse, depending on the climatic
conditions.” (Griffin: 2000, 27)

The strategies of an energy efficient envelope (Il 7.8) and
service systems that minimise energy consumption are aiso
echoed by Loring (1986, 75). Griffin {2000, 70} does however
suggests that services, such as artificial lighting, mechanical
ventilation and air conditioning, offer the biggest scope for
savings. The architect’s role also includes encouraging the
other consultants on the project to follow energy conservation
principles. (Griffin: 2000, 28)

Further issues for consideration to enable a more sustainable “ -

operation of the facility are suggested by Watch (2002, n.p.) |

include: il 3
e Increased energy and water conservation and !_ |
i |

efficiency e H !

e Reduction / elimination of harmful substances and

waste SECTN T wison
F12

e Improvements to the interior and exterior environments lllustration 7.8: Energy ¢
. i . o building can be m
which will in turn lead to increased productivity of the with the appropria

staff a building. The
horizontal and vertica

e Efficient use of materials and resources walls and double gi
operating horizor

TRAFRCASLE HORTONIA,
TN CONTROL HOOOS,

FERFORANTED VERTICA,
SUN BLADES

MICRO- NENETIANS 10 DOLSRE GATED
WNDONE WITH TERsAL OPERASE £
SASHES
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e Recycling of grey-water and energy through recovery
systems

7.4.2 Particular strategies

7.4.2.1 General planning
Where possible, an environment should be designed that

encourages sharing of equipment. Examples include open

plan offices and laboratories. By sharing resources, equipment

and material costs are reduces. (Watch: 2002, n.p.)

7.4.2.2 Walls and windows

Appropriate insulation of walls reduces heat exchange.

at The Schlumberger Combndge

Institute has windows to allow for

controlled environments, but also enhances the quality thereof natural  venfilation (see circled  «
illustration.

Source: (Grodk: 1985, 48}

Openable windows may increase energy usage in artificially

and may be preferred by the occupants. (Watch: 2000, n.p.} If

spaces do not fundamentally require artificial control, natural

ventilation should be investigated. (il 7.9)

7.4.2.3 Roofing
Roofing should be light coloured and coated to reflect
incoming solar radiation. The amount and type of roof

insulation will depend on the climate. (Watch: 2002, n.p.)

7.4.2.4 Water

Pipes carrying hot or chilled water or steam should be
insulated. Considerations should be given to a locadlised system
for providing hot water for washing (40°C) as opposed to a
centralised system. Ultra low flow taps and duel flush ultra low
flush toilets should be installed. Rainwater and grey-water
should be harvested and can be used to water the

landscaping. (Watch: 2002, n.p.)

7.4.2.5 Lighting

Compact fluorescent light bulbs should be used instead of
incandescent ones. A combination of task (il 7.10) and
ambient lighting (il 7.11) should be employed to reduce
overall high illumination levels. (Watch: 2000, n.p.) Where
appropriate, natural day-lighting should be exploited, but Hustration 7.;.
energy savings will only be gained if the artificial lighting is S

_ ' laboratory.
appropriately switched. (Griffin: 2000, 74) By using high Source: {W@f
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efficiency luminaries with mirror louvers, electronic ballasts and
automatic dimming with daylight sensors, an energy saving of

up to 75% can be achieved. (Griffin: 2000, 34)

7.4.2.6 Ventilation
Many laboratory environments require 100% of the air to be
exhausted and this adds an increased energy demand in
relation to conventional air-conditioning operations. Specific
techniques to reclaim energy include the use of rotary air-to-air
heat exchangers, plate heat exchangers, run-around systems
and single tube heat pipe. (il 7.12) An appropriate system
needs to be investigated in conjunction with the mechanical
engineer. (Loring: 1986, 75). A good example of an energy
efficient air-conditioning system is employed at the Pacific
Power Research Laboratories, University Of Newcastle, New
South  Wales, the

computerised building management system, relief air system

Australia.  Here, system includes a
using economy cycles, multiple air handling units addressing
specific and diverse needs, and night flushing ventilation.

(Griffin: 2000, 125)

7.5 Servicing

7.5.1 General

The nature of the research environment is constantly changing
and there is a trend towards increasing mechanisation. ({ill
7.13)(Griffin: 2000, 45) The effect is that more electronic and
automated instrumentation need to be accommodated in the
laboratory environment. This in turn leads to greater power,

data, and communication requirements. The focus in providing

services is fo seek a compromise that will satisfy most of the |

[ T
- arnidi To Exhaost
P | e o ] Fm
fication Paheat Sk E Edomt &
Cail y w‘,.g._. st
o & Fon Labs ! **l
A
i
Heat
' I
f Y‘Jr" Optional Preheat
. | Heot Exchonger
R

s € 07y (000021 from exhenist air kocp
e Energy recovery from debomidiicat

Hlustration 7.12: A diagram ol

air,

recovery should be a serious ¢

Source: (Wirdzek: 2003, 4)
ul]

need of the current users and be able to easily adapt to suit | 3

future users and their research programs. (Griffin: 2000, 3).

These two aspects of changing technology and changing
research programmes demonstrate the need for laboratory
spaces to be flexible. (Griffin: 2000, 85) The service installation
and design will be performed by engineering consultants and
the manufacturers supplying equipment, but the architect

must be involved in the process as the building design is

more commonpla
more accurate
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informed by the services and vice versa. The design of the
services should cater for the initial demands at maximum loads
and at least have additional 25% capacity. (Loring: 1986, 70,
Watch: 2002, n.p.)

Within the laboratories, the services supplied should have easy
connects/disconnects. (il 7.14) [Watch: 2002, n.p.) Service
shut-off valves should be easily accessible and clearly marked.
(Watch: 2002, n.p.) The placement of valves on lines should
also allow for individual spaces to be isolated without shutting

off the supply to the rest of the laboratory spaces. [Loring:

1986, 73) All piped services and their outlets should be clearly |

identified and colour coded using the DIN standard colour.
(Griffin: 2000, 81} A design consideration is that service lines be
installed in parallel to each other with the minimum amounts of
joints and elbows. (Loring: 1986, 73) Equipment zones and
services are usually finalised and fitted out when research
teams occupy the space to suit their individual needs (Watch:
2002, n.p.), therefore main service lines and branch lines only
should be inifially installed {Griffin: 2000, 47).

The costs associated with providing services in high-tech
laboratories can amount to 48% of their total cost, excluding
external works. By decentralising these services, savings can be
achieved. (Griffin: 2000, 85)

7.5.2 Typicail distribution

According to Loring [1986, 69), there are 4 major types of
services distribution o the laboratories, namely:

e Continuous End -Wall Service Corridors

e Vertical distribution

e Horizontal Distribution

e Interstitial Floors

7.5.2.1 Continuous End -Wall Service Corridors

This distribution model generally follows a horizontal distribution
system in a dedicated zone, and is very similar to a horizontal
distribution system, but the major difference is that there is an

enclosed zone in which services run. (il 7.15) Each laboratory

=\
llustration 7.14: The service ca
above the workbench has easy ¢
disconnects. When a researcher
supply, they merely reach up and p
line.
Source: (Waldner Firmengruppe: r

using a Con
(highlighted
totally intem
Source: (Put




Technical and Environmental Criteria

has direct access to utilities. The system allows for flexibility,
ease of maintenance, ease of modification, and reduces the
floor to floor height. {Loring: 1986, 69) The enclosed zone does
create a barrier within the laboratory volume, or a situation
where the laboratory wall is no longer an exierior wall. This
situation does not allow for the possibility of utilizing natural

daylight easily, as it creates an internalised volume.

7.5.2.2 Vertical distribution

This model has vertical utility zones at regular intervals within
the laboratory with horizontal run outs above or below the floor
slab. (il 7.16) This system allows for lower initial costs and
minimum floor to floor heights. It is however relatively inflexible
and costly to maintain and modify. [Loring: 1986, 69) This
system was popular in laboratory design at one stage, but has
now fallen out of favour particularly due to the fire hazard

posed by the numerous vertical ducts. (Seitter: 2007)

7.5.2.3 Horizontal Distribution

This model has major service lines that are grouped and run at
the ceiling level and tapped off where required (ili 7.17).
Services in the laboratories themselves are on overhead
service carriers hung from the underside of the structural floor
system and usually feature quick connect / disconnect fittings.
(Watch: 2002, n.p.). The system is highly flexible and simple. It
allows for the ability to group systems horizontally in order to
control safety, energy consumption, hours of operation and
security. Though it has a higher initial cost for implementation
and has a higher floor to floor requirement, it offers the lowest
lite cycle costs. (Loring: 1986, 70, Seitter: 2007)

7.5.2.4 Interstitial Floors

This model, made popular by its use at the Salk Institute, utilises
a service floor that intersperses a laboratory floor. This system
allows for the greatest flexibility, ease of maintenance and
modification. It does however significantly increase the
structural cost of the building as it adds more than 20% to the
volume of the building. {Loring: 1986, 9, 49) This additional cost
in light of other methods providing adequate levels of servicing

has made this a less favoured system to implement.

llustration 7.16: A sectional plan of a laboratory
using vertical service distribution (vertical shofts
hatched). Though initially costs are low, service
layouts are inflexible and costly to maintain. The
ducts also create a fire hazard. RIG
Source: (Griffin: 2000, 154)

IIIusfrohon 7.17: A horizontal sei
used in the Block H Physics L

runs are grouped fogether
service ladder that is s
underside of the ceiling.
flexible and cost effective.
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"Because of the added cost of this method of
distribution, the Public Health Service (PHS} [of the
United Kingdom] has taken a position recommending

against its use for PHS laboratories” (Loring: 1986, 69)

7.5.3 Gas supply

Gases that are used frequently and/or in large volumes are
generally piped to the laboratory workbench from a central
stforage facility. Less used gases will usually be supplied by a
small cylinder on a trolley being delivered to the worklbench.
According to Loring (1986, 73}, the requirements for a central
gas storage area are as follows:
e Itis outdoors and above ground;
e |tis protected from overheating, for example shading it
from direct sunlight; and
¢ It is located away from other combustible sources of

potential sources of ignition, such as power lines.

Gasses most frequently used in a laborafory include: butylene,

carbon dioxide, hydrogen, helium, oxygen, nitrogen,
propylene, propane and natural gas. (Loring: 1986, 21} The
individual research programs will dictate the exact supply. A
service system that allows for the easy installation of a new gas
run as required, such as a horizontal system, is advantageous.
Materials used for piping need to be totally inert to the piped
contents. Materials for consideration include refrigeration
grade copper tubing, stainless steel, polypropylene and

Acrylonitrile-Butadiene-Styrene (ABS) piping. (Griffin: 2000, 80)

7.5.4 Water supply

There are three types of water systems that may be installed in
a laboratory, subject to the needs of the research programs.
(Griffin: 2000, 77, 80) These are:
e Potable -
Hot and ambient water is supplied for general use and

hot water can be derived from solar water heaters. {il

7.19)
¢ Non-Potable -
Hot (60°C) and ambient temperature water is

reticulated to laboratory fixtures.

FREE HEAT

L AAR A

general use in the lal
the facility can
impact source.
Source! (freehea
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e Analytical grade —
This is higher grade water reficulated at ambient
temperature to laboratories for use in  sensitive
experiments. This system is a confinuous loop supply fo
reduce the risk of contamination and requires that ::I_'I

dead legs be kept to a minimum. T

The main water supply should flow into a ‘break tank’ or have
back flow prevention devices to prevent contamination.
Filtration units should also be installed to protect the supply
from blockages. The mechanical engineer concerned will
consult on the option to use. (Griffin: 2000, 46, 77)

All outlets should be fitted with flow control devices and the
tapware throughout the facility should be constant and of the
highest quality. This will assist in conserving water, eliminate
water hammer, and provide reliable and predictable flow
control. The consequences of reduced water consumption will
be to reduce maintenance costs, and the consumables used
in treating the water supply and the effluent discharged.
(Griffin: 2000, 77, 80) Mains hot water runs should also be
insulated o reduce consumption of water and energy. (Griffin:
2000, 79) All non-potable water outlets should be marked as
such. (Griffin: 2000, 81)

As with the gas supply, water for use in laboratories needs to
be reticulated in inert matters such as polypropylene [stabilised
polypropylene is required for hot water supply), ABS Piping and
refrigeration grade copper piping. The jointing is to be carried
out using a proprietary electro fusion technique. {Griffin: 2000,
79} The supply should be flexible in that it should provide for
easy adaptation. Pipes should be sized to allow for spare

capacity to cope with varying usages. (Griffin: 2000, 81)

Should water be supplied to a high hazard area, this would
require individual, zone and site protection to ensure that the

potable water supply is not contaminated. (Griffin: 2000, 81)
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7.5.5 Fume extraction

The trend in modern laboratory design is to limit potential
hazardous or fume producing processes to contained areas
such as fume cupboards or biological safety cabinets. The
location of fume cupboards should ideally be at a perimeter ]
window wall away from a fire escape route, especially since
they are usually fixed items. (Griffin: 2000, 50) These fume
cupboards are best if mounted on a metal frame. This allows

for operators to sit comfortably with space for their knees

beneath it and allows for easy access for repairs and cleaning. O
(il 7.20)(Griffin: 2000, 45) Where equipment generates a _ ’E\...._m
significant volume of heated air, or where other fumes are \

generated outside of a fume cupboard, an adjustable hood

linked to the air extraction system (ill 7.21) should be used

otherwise it will mix with the general laboratory air. This will in

turn necessitate a higher exchange rate of the general

laboratory air and increase energy consumption. (Griffin: 2000,

53). llystration 7.20: The laboratory en
different from other working e
that it should cater for wheelcha
cupboard on a metal frame

/.5.6 Laboratory waste wheelchair bound person fo ope

Source: (Griffin: 2000, 43)

The laboratory environment can produce hazardous and toxic
waste in the form of vapour, solids, and liguids. All these wastes

need to be dealt with in the design to ensure safe disposal.

7.5.6.1 Liquid waste

Liquid wastes that may contain acids typically drain into a
dilution pit before being discharged into the municipal sewer ' : - F‘
system. Alternatfively it could drain into a holding tank to be \
physically removed by a waste management coniractor.
(Griffin: 2000, 47, 67) It could also drain into a sump filled with

limestone chips to raise the pH to a level suitable for discharge

info a sewer. (Loring: 1986, 85) All solvent waste must be
disposed of in a dedicated sink that drains to a mechanically
ventilated tank or be placed in containers and kept in stores
for collection by specialist contractors. (Griffin: 2000, 67) Any
waste that may be radio-active needs to have dedicated

piping draining into a holding tank for disposal by specialist Hlusfroﬁon':Z?
processes are
cupboard, an ¢

Ifit does, the pipes should have lead shielding. Highly infectious connected i
Source: (Wall

contractor. The piping should not run on or in occupied room.




Technical and Environmental Criteria

waste is similarly freated, without the need for lead shielding.

(Loring: 1986, 89)

The piping used needs to be chemically resistant and types of
material that can be used are ABS piping, high density
polyethylene, vitrified clay with acid-resistant neoprene ring
joints inground and Pyrex glass with stainless steel couplings.
(Griffin: 2000, 47, 81) Where wastes cannot discharge through
the floor, pump-out and vacuum extraction systems can be

employed. (Griffin: 2000, 47)

7.5.6.2 Solid waste

Infectious solid waste, sharps, laundering and the like are to be
disposed of in containers in the laboratory and then removed
to be stored for disposal by specialist contractors. (Griffin: 2000,
67)

7.5.6.3 Gas waste

Contaminated air needs to be contained within the laboratory
environment. This is usually done by restricting processes that
produce contaminated air to fume cupboard, biological
cabinets or other such equipment. This air then needs to be
freated {chemically, incinerated or filtered) before being
released into the atmosphere. The usual practice is o have air
intake at ground level and air exhaust at roof level {ill 7.22) to
avoid expelled air from being reinfroduced into the system.
(Loring: 1986, 72)

7.5.6.4 Glass washing
Centralised glass washing facilities in more modern laboratories
the

environment. Used glassware is collected regularly from the

replace basins on  workbenches within laboratory
laboratory space fo be cleaned in the central facility. (il 7.23)
By eliminating the need for sinks to cater for glass washing in

the laboratory, valuable bench space is freed up and water

> oo e v
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fume cupboard, fumes are usuailly
roof level,
Source: (Griffin: 2000, 51)

splashing is minimised. There are stil small sinks that are = —

included, but these can be closer to tasks being conducted

and are therefore more convenient. (Griffin: 2000, 45)
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7.5.6 Workbenches

The trend in many new high tech laboratories is to have mobile

casework except for items that require fixing, such as fume
hoods and sinks. (Watch: 2002, n.p.) Worktops are usually on
steel frames with movable cabinets and storage that slot in
beneath. [ill 7.23) By easily being able fo reconfigure the
casework, individual researchers can interchange between
locations and the environment responds to individual and
group needs as they arise.

With of the research

the increasing mechanisation

environment, more equipment may be required in the
laboratory. Service installations that are fixed to the workbench
make the services and the workbench difficult to change,
therefore in an environment needing to be flexible, this should
be avoided. (Putnam Gould: 1986, 62) By instaling mobile
casework, workbenches can easily be removed to make
space for large pieces of equipment. Shelving attached to the
workbench can also be more easily modified if there are no
services attached to if. (Griffin: 2000, 40) Mobile casework also
allows the option of having height adjustable worktops which
allows for easy modification to suit the requirements of the
individual researcher or equipment. It is also easier to clean the
(Griffin:

157} In addition, height adjustable

floor under a workbench if it is movable and raised.
2000, 67; Koenig: 1985,
workbenches and fume cupboards allow wheelchair users to
better use resources. (Griffin: 2000, 56)

fixed

workbenches to contain spills. Flexibility can still be achieved

Laboratories with wet processes need continuous

by benches being supported on a metal frame as opposed to
the cupboards beneath. (Griffin: 2000, 39)

Though the trend for instruments is to have built-in vibration
isolating bases, the use of anti-vibration benches should be
used to isolate sensitive equipment from structure borne
vibrations. [Griffin: 2000, 54)

Workbenches can typically be arranged in two configurations,

namely Island (ill 7.24) and peninsula (ill 7.25). Island benches

MOVABLE

REAGENT SHELVES
SERVICE BOLLARDS
ON SERVICE SPINE

MOVABLE
WORKBENCHES
BALANCE BENCHES
EQUIPMENT, ETC

MOVABLE
UNDER-BENCH
CUPBOARDS AND
DRAWER UNITS
AS REQUIRED.

f

NAL( STDRA(‘(

gﬂ A g

FUME CUPBOARD BALANCE BENCH SLIDI‘(G STORAGE

UFBOARD

flustration  7.23: This particular  system  of
casework was developed by Brign Griffin. The
general principles of movable c'omponeri;fs_]-»ﬁre
limited by the fact that a fixed service spine still
exists. An overhead service carier would n,o&be
so limiting.

Source: (Griffin: 2000, 151}
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is more difficult, but in
environment, it does facilita
Source: (Griffin: 2000, 7)
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are more difficult to service, particularly with drainage runs.
(Putnam Gould: 1986, 62} The advantage that they lend is
ease of circulation with two circulation routes as opposed to a
peninsula workbench configuration with only one circulafion
route. Peninsula benches can be easily serviced from the wall
and create bays that are free from fraffic. In addition the
configuration results in the highest total bench length to floor
areq. (Griffin: 2000, 33) In terms of placement of sinks, most
users seem to favour having them next to the major circulation

route. (Griffin: 2000, 33)

7.5.7 Ventilation

Typically, the laboratory environment requires 15 — 25 air
changes per hour due to the excessive heat loads generated
by the equipment intensive environment and the removal of
odours and gasses that may be created. (Loring: 1986, 75)
Plants and ducting should be designed to cater for the
increased requirement and allow for flexibility due to potential
changes in use. This flexibility may be best achieved by a
decentralised plant system as opposed to a central system.
(Griffin: 2000, 71}

7.5.8 Electrical supply

Except where equipment may draw heavy loads,
approximately 80% of the laboratory environment can be
serviced by a standard 220V system. The laboratory loads
should be kept separate from all other building loads. A

dedicated distribution board should be installed for every 55m2

of laboratory space and should be located outside of the |

laboratory space proper. {Loring: 1986, 73) {ill 7.26)

To cater for future changes, Loring (1986, 74) suggests the

following should be allowed for:

e 25% spare capacity in the service and distiibution
facility;

¢ spare duct banks in the service runs;

¢ reserved space to add equipment and run additional
feeders; and

llustration 7.26
oufside a lab
Physics labora
Nofice the
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The electrical system should include a back-up generator ‘ 1’ ll l '
supply. Where environments cannot tolerate an interruption in : - ——

power, they should be connected to an ‘Uninterrupted Power
Supply’ system. Steel cable trays, rather than aluminium, should
be considered as they produce minimai electronic

interference. {Loring: 1986, 74)

7.5.9 Hazardous materials

Where pathogens are involved in laboratories, cross-
contamination needs to be eliminated. According to Putnam
Gould {1986, 58) the specific spaces need to be treated in the
following manner:

e Clean rooms be provided with positive air pressure;

e Negative pressure and prohibition of recycling air from

contaminated areas;

Nustration 7.27: Flammable materic

specific storage. Typically in less
e Installation of high efficiency filters; and sensitive laboratories, a
cabinet suffices, as seen abov
CSIR Durban campuses laboratorie

e Allow for adequate ventilation rates in spaces;

e Inclusion of air locks and decontamination areas as

required.

The amount of hazardous materials needs to be limited within

the laboratory environment. This can be achieved by using a
central store separate from the laboratories, and is highly
recommended. A daily quantity can then be dispensed to the
laboratories. Flammable liquids, such as reagents, should be
stored in a specifically manufactured cabinet. (ill 7.27, 7.28) An

alternative is a frolley cabinet that can be wheeled out of the

laboratory when not required and stored elsewhere. (Griffin:
2000, 54)

7.5.10 Fire systems

Due fo the higher risk environment, the combination of a fully

automatic wet pipe sprinkler system and complete fire stand

pipe should be installed in the laboratories. (Loring: 1986, 91)

lllustration 7.28:

environment, r
is advisable.
are linked t
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7.6 Safety

7.6.1 General

Safety within the laboratory environment is one of the most
important aspects due to the higher risk it poses. (Griffin: 2000,
xi) In purely capitalist terms, it stands to reason that since vast
resources are being called upon in the construction and
operation, staff and facilities should be protected from all
manner of injury or damage that may lead to their inability to
perform tasks for any amount of time and thus reduce the

output of research.

7.6.2 Safety equipment

Primarily, safety equipment for laboratories includes fire fighting
and accident equipment. The porfable extinguishers and fire
hose reels, safety shower (ill 7.29) and face and eye wash ({ill
7.30) should idedlly be consolidated and located within the
laboratory space along the main circulation route within
maximum permissible travel distances. By placing them along
the major circulation route, there will not be a tendency for

access to be obstructed. (Griffin: 2000, 34)

7.6.3 Planning

The laboratory environment is a higher risk area and any
uninformed person can become a hazard not only to
themselves but also to the laboratory itself. Laboratories need
fo be separated from the more public domain where visitors
and other uninformed persons may be. A situation with a
physical barrier with a limited number of access points that are
confrolled should be implemented. (Griffin: 2000, 16) The
laboratories need to have fire rated isolation between
themselves and their surrounding functions due to the higher

fire risk that they pose. (Griffin: 2000, 27)

7.7 Strycture
The structural requirements of the laboratories themselves are
more specialised than for the rest of the facility, therefore the

recommendations pertain specifically to them.

s
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The most suitable floor plan for a laboratory is rectangular and
built on a 3m gid due to the configuration of the
workbenches. (Griffin: 2000, 28) The 3m grid can further be
divided into a 1,5m module. (ill 7.31) Structural columns must
not impinge on the laboratory floor space as this would cause
special casework needing fo be constructed and reduce
flexibility of the space and fittings. (Griffin: 2000, 30) Corridors
should be no less than 1,5m wide and door opening should be
recessed. If they are much wider than this, the excess space
may be used for storage, which may in turmn create a hazard.
(Griffin: 2000, 33)

There should be a minimum of 2.7m from the floor to the
underside of a fixture or ceiling and thereafter an additional 1
to 1.5m may be required for structural, mechanical and
electrical systems. (Putnam Gould: 1986, 62} The overall height
should be kept to a minimum to reduce the volume of
environment that needs to be arlificially controlled and

thereby impact on energy consumption. (Griffin: 2000, 28)

7.8 lllumination

7.8.1 Reguirements

For most tasks a level of 500 lux across the workbench is
appropriate. More demanding tasks may require more light,
but this can be supplemented with local lighting as required.
(Griffin: 2000, 34, Watson: 1986, 93) Though indirect natural day-
lighting is encouraged, no direct sunlight should fall on the
workbench. (Griffin: 2000, 27) If no task lighting is provided,
overhead light fitlings should be perpendicular to limit shadows
being cast on the work surface. (ill 7.32) Workbenches should
be perpendicular to the windows for the same reason.
(Koenig: 1985, 158)

Emergency lighting must also be incorporated, especially
where escape routes change direction. This should operate on
an independent power supply. Emergency lights with
integrated power packs work well in this regard. (Watson: 1986,
102)
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The architect should not neglect exterior lighting. lluminating
the building and its surrounds should be considered. (Watson:
1986, 102) Appropriate lighting not only assists in providing for a
more secure and safer environment, but also enhances the

appearance of the building at night.

7.8.2 Natural day-lighting

Natural day-lighting should be the primary source of
ilumination where possible. Artificial lighting should be viewed
as a supplement rather than a replacement. By maximising the
use of day-lighting, not only is energy consumption reduced,
but in increases comfort and enhances productivity of building
users. (Watch: 2002, n.p.) (il 7.33} The placement of windows
should be integrated so that from almost anywhere people
have an opportunity to look outdoors. This gives the user the
opportunity to relax ocular muscles from intense concentration
when working at a desk or workbench by being able to focus
on a distant object or scene. A ratio of 20 — 30% of glazing to

wall area is recommended. (Watson: 1986, 93)

Skylights can also be incorporated to provide natural day-
lighting. (Watson: 1986, 96) They give more uniform illuminance,
but solar control measures should be implemented to reduce

heat gain and glare, particularly in Durban’s harsh climate.

7.8.3 Colour considerations

A light colour should be considered for the walls, ceiling. floor |
and furniture as this will help to maximise inter-reflected light. |
{Griffin: 2000, 34) This will reduce energy consumption, the
contrast between the luminance through the window and its
surrounds, and will also lower the discomfort glare off the
ceiling. The colours in cafeterias, restrooms and other social
spaces should be considered differently as they require a

different atmosphere from work spaces. (Watson: 1984, 101)

7.9 Finishes staion e

is recommenda
The walls and ceilings of the laboratories must be requirement
' the quality
impermeable, non-porous and smooth for easy cleaning. (Furr: building, a
admits natural
. space
vinyl or an equivalent specifically for laboratory use. The joints Source: (W

2000, 103) Floors should be level and have pre-finished sheet
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should be welded and the sheeting should extend 150mm up
the walls. (Griffin: 2000, 34) Another fiooring option to consider
to vinyl is natural linoleum. According to the Naim Floors
International Limited Catalogue (n.d.}, it is dimensionally more
stable, more resilient to scorch marks and its raw materials

(primarily cork) are natural and renewable.,

Internal dividing walls are usually constructed out of clay brick,
concrete block or dry walling on steel studs. These need to be
painted, as untreated they are relatively porous. (Furr: 2000,
104) Acrylic or urethane epoxy wall paints are appropriate for
use to finish intfernal laboratory wails. (Bridgen: 1996, n.p.)

There are a range of new impervious materials for worktops

that are easy to clean. Spills can be rubbed off with an

abrasive pad without damaging the solid surface once the spill environment
has dried. (Griffin: 2000, 39)

is important. Full
storage cabinets are a safer
ergonomically sound option. '

Source; (Waldner Firmengruppe: n.

= F‘!I’l:ﬁ'l'.'__llhflu

7.10 Storage
It is critical to have adequate provisions of storage to ensure © ==

good housekeeping and thereby facilitate a safe laboratory

-

environment. (Griffin: 2000, 13} Traditionally, materials have
been stored under the workbench, on shelves behind the
workbench and in full-height glass-fronted wall cabinets. This
has recently changed due to increasing safety awareness. By
limiting the amount of chemicals in the laboratory itself by
means of having a central store, the requirement for reagent
shelving and the quantity of under-bench cupboards have

reduced.

-

Reaching down or over surfaces is hazardous, therefore full
height wall storage cabinets (ill 7.34) should be used as they
are safer and are a good ergonomic practice as it avoids 5
people having to bend down and reach into deep under-

bench cupboards. (Griffin: 2000, 13, 43) Cabinets should have

narrow sheives to avoid stacking botties behind each other.

iustration 7.35: Th
Mobile carts (il 7.35) and adjustable shelving are highly the laboratory
Equipment can
stations. |
not in use and facilitate easier sharing of resources. Adjustable Source: (Waldn

recommended for storage. Mobile carts can be stacked when
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shelving can easily be modified to provide the height and

space required. {Watch: 2002, n.p.)

7.11 General aspects

A separate goods lift is highly recommended. (Griffin: 2000, 93)
By moving large pieces of equipment and supplies in a
standard passenger lift, damage is likely to occur to the lift.

Goods lifts are larger and the finishes resist damage better.

Doors that are larger than standard should be used. A 1,5m
wide access will allow for the movement of larger equipment.
The door should have a leaf for regular use and a second leaf

allowing for a 1,5m clear opening. (Griffin: 2000, 35, 60)

If trolleys are used within the facility, ramps and doors of
sufficient width are a necessity for access. By having 1,5m wide
openings, trolleys will be accommodated. (Griffin: 2000, 94)
Access for deliveries is important and should be well
considered. (Griffin: 2000, 16)

Signs indicating potential hazards, as well as requirements to
be complied with need to be placed all throughout the facility
where required. The laboratories have more specific signage
requirements, such as flammable liquid and acid hazards,
location of safety equipment. (il 7.36) The professional
appointed to handle all aspects perfaining to safety design for

the project will be responsible for this.

7.12 Conclusions

7.12.1 Efficient planning

Due to the high cost of the services installed in a laboratory
facility relative to the overall construction cost, efficient
planning must be a key component. Aspects to consider
include:
e Rational services layout;
e Position of structure so as not to impede service supply;
and

e Adoption of an internationally recognised module size.

s = |
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7.12.2 Flexibility

The future requirements of the facility are unpredictable. In

addition fo this, the nature of research and the equipment
required for it constantly changes. With the infrastructure
installed not being easy to alter, flexibility of spaces and
services are required. Aspects to consider in this regard
inciude:

e Service systems that are easy to alter;

e Decentralisation of service planfts;

s Incorporating spare capacity into services design; and

¢ Adoption of an internafionally recognised module size

to facilitate inferchange of equipment and laboratory

furniture.

7.12.3 Human comfort

In addition to providing a space that is climatically acceptable
for human occupation, the facility needs to take cognisance
of the social phenomenon of research. The design should
cater for both visual and physical interaction by including
purposeful social spaces and in the design and configuration

of other spaces.

7.12.4 Environmentdal impact reduction

Due to the research processes utilizing high levels of energy
and other consumables, the building design and systems
implemented must reduce the impact on the environment.
Particular strategies include:

e Maximising use of natural light;

» Orienting the building correctly;

¢ Designing an efficient building envelope; and

e Installing systems that minimise consumption and waste

produced.

7.12.5 Specific requirements

The highly specialised nature of the research being conducted
results in spaces and services to be provided having specific
requirements, which have been discussed in the chapter.
These include:

e Servicing;

o Sdafety;

¥
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e Materials;

o Finishes;

e [lllumination;

o Ventilation;

e  Waste disposal; and

o Storage.
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Chapter 8 — Conclusions and Recommendations i

8.1 Introduction

The research presented in this document up to now deals with
comprehensive aspects of the design of a new cancer
research institute for Durban. It indicates five main aspects
should be considered in the design, namely:

e The research environment;

e The servicing strategy:

e Flexibility of the space;

e The practical requirements; and

¢ Environmental impact reduction.

These five aspects will be briefly reviewed and specific

recommendations will also be made.

8.2 The research environment

As with any other organisation, attraction and retention of high
calibre staff is of great importance. To create an environment
that achieves this, the design should be interactive, creative
and vibrant. A pleasant built environment can be enhanced
with the integration of natural features, such as distant views

being exploited.

Of great importance in creating a pleasant and productive
research environment is an acknowledgement that science
and research is indeed a social activity and that the design
should facilitate inter- and multi- disciplinary interaction that
breaks down potential unequal power relationships that
impact on the research output. In order to achieve this, the
desigh should create a strong public realm within if. A
shortcoming in many previous laboratory designs is that the
practical mechanical requirements have overwhelmed the
design and have relegated the humans that occupy the
buildings to an insignificant factor. Social spaces should be
seen as a necessary and integral component of the design.
Particular devices, such as an internal street as a fundamental

generator, can be implemented in the design to achieve this.
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8.3 The servicing strategy

From a merely practical point of view, the servicing strategy is
the most important aspect of the design of the laboratories as
it is the key to the practical success of the building. Not only is it
the most expensive component of the construction process,
with up to 48% of the budget being spent on it, but it also has a
direct impact on the serviceability and flexibility of the building.
This in tum has ramifications on the short and long term

feasibility of the building.

There are four main types of distribution. Interstitial service floors
offer the greatest flexibility, but due to their great initial cost,
are no longer favoured. Vertical service distribution allows for a
lower initial cost, but their reduced flexibility and the fire hazard
they pose leads it to be unsuitable. Continuous end-wall
service corridors create an enclosed zone, and thus create a
barrier between the laboratory and an outside wall. Horizontal
distribution has service lines running along the ceiling and
tapped off where required. This system is highly flexible and
simple and offers the lowest life cycle costs; it is therefore most

suited to be implemented in the design.

In addition to the service reficulation system, service plants
should be decentralised. Not only does this allow for the
impact of an off-line plant to be reduced, but also reduces
costs as runs are reduced and individual plants are only

operated when required.

8.4 Flexibility

The research environment is a constantly changing one.
Research programs have a limited lifespan and technology is
rapidly evolving. The requirements in a laboratory quickly
pbecome outdated, whether it is the service provision or layout.
A key component for future feasibility of the institution is the
ability of the building to easily be modified. Mobile casework
within the laboratory environment and the implementation of
the internationally used 1,5 meter module size allows for easy

reconfiguration and equipment installation.
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8.5 Practical requirements

The laboratory environment itself has numerous and very
specific requirements, mainly outlined in Chapter 7. Not only is
supply of gas, liquid and solid consumables important, but also
the disposal of the by-products. Specific attention also needs
to be given to the materials in which the services are supplied,
as any form of contamination is not permitted in this

demanding environment.

There is an increasing awareness of safety of the staff within the
laboratories and for the greater environment in which the
laboratory is located. Potentially hazardous environments are
restricted, hazardous processes contained and surveillance
increased. Specific safety equipment need to be included and

other safety requirements complied with.

8.6 Environmental impact reduction

Laboratory facilities, with their high service requirements,
consume five times more energy and water than a typical
office building. It is therefore of paramount importance to
implement strategies that reduce the impact that the facility
will have on the environment. This is typically achieved by two
means; maximising the wuse of natural opportunities and

minimising the use of consumables.

Simple opportunities such as correct orientation, harnessing
natural daylight, shading and implementing an appropriate
building skin should be implemented. The amount of resources
consumed needs to be reduced, and strategies for efficient
use of water and energy must also be implemented. Reducing
the volume of intensely serviced spaces should also be
implemented, such as limiting laboratory ceiling height. Energy
recovery systems in air handling units and other systems and

grey water harvesting should also be exploited.
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8.7 Concluding remarks

The nature of the cancer research institute and laboratory
lends itself to daunting service requirements, and fhese can
become dominant in the design process. One must not forget
that this, like any other building, is used by people. Scientists
have physical requirements that services need to supply, but
these services are subservient fo people that occupy the
facility, and these people are social by nature. Of all the case
and precedent studies, Schiumberger Cambridge Ltd seems to
be the most successful due to its simplicity of layout and the
fundamental acknowledgement of the people that work there

in the design.
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Appendix A — Schedule of accommodation

Schedule of accommodation - Cancer Research Institute and Laboratories

' Spoce where phyycol research processes ore conduded The space is portﬂloﬁad

3 £ |Laboratories 10 150 1500jand e
% § [Lab wash up 4 15 60[Used equipment, such as glassware, is removed here to be cleaned and sterilised.
] g' cleaner depot 4 12 48|General cleaning equipment and supplies are stored here.

'§ o Researcher’s personal belongings and personal profeclion equipment (PPE]E_‘EZ'—

L Locker room 4 15 60[stored here.
open plan 150 300 2|Junior researchers involved in team research have desks in the open plan a‘red
= senior researcher 20, 160 8lCellulaiised offices for leaders of research groups.

% § General members of research groups occupy some offices, others are ienmmﬂlv

8 g private offices 15 210 14]used when audio and visual privacy is required.

& TeaK-GwWay / T
discussion spaces 25 100 4|Small social spaces which double as informal discussion areas for smaller gr
Mechanicatl plant rooms 1 550 550|Rooms where the plants required to service the laboratories are housed.
Central stores 1 60|Storage space for bulk laboratory consumables delivered.

Undercover storage area open directly outdoors where cylinders supplying
'c:n Extemal Gas storage 1 20 20|the laboratories are housed. ]
€ [computer server room 1 15 15|Hardware for the facility's computer network is housed here.
= - - : =
% [Emergency Equipment, such as the Uninterupted power supply batteries and the
generator room 1 15 15|generator are housed here.
Waste generatedin the laboratory is temprarily stored here fo be removs
Hazardous Waste Storage 1 30 30|disposal by an outsde contractor. X
open plan 1 120 120[Administration clerks have desks in this area.
senior administration staff 2 20 40[Individual celluiar offices for semor adminisiration staft.
§ Certain administration staff occupy some offices, others are fem
B |private offices 6 15 90|audio and visual privacy is required.
% break-away /
€ |[discussion spaces 2 25 50{Small social spaces which double as informal discussion areas for
'g file storage 1 20 20|Fireproof storage areas for files and data
VisitoTs 10 The facimly enfer here and repori o the recepiion
reception / waiting 1 40 40]|escorted around or the member of staff they are visifing mee
Conference 2 70 T40[Hosts larger stailf meelings and conferences with extemal professiol

_ 8 A reference library housing predominantly periodicals and journ

8 = |iibrary 1 %0 90|can come 1o sit and read. -

§ g Central social space ] 250 250|This space functions predominantly as the seating space of

< [Kitchen | 30 50]Food is inititally stored and then prepared for serving in the ca
Yard Space 1 36 36|Temporarity holds kitchen waste to be removed and disposed
Total 3312|Total area excludes circulation, ablutions and area of und
Males WC
. Urinals 1 75 Staft
E WHB 8 o |20 Vistors|council requirem
£ [Females WC 16| As per NBR £ the class of buildin
e WHB 8|requirement for ¥ supply of parking.
Universal Access WC 3|apopulation of = parking has ther
WHB 3|up to 180.

occupied areas.
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Appendix B — Area Analysis

Area Analysis of Precedent and Case Studies

2

2

2

2

Components m % m % m % m % m % m %
Offices 6100 11.5] 14760 51 2550 9.4 14260 140] 1300.0] 27.7| 1015.2]
taborafories 1244.5] 234] 90650] 31.3] 6240 229 2768.0] 27.1] 16900 358] 3078.3] 2
Laboratory service spaces 405.2 7.6] 10320 3.6 n/a n/a n/a n/a 85.0 18] 507
Discussion spaces 3370 63 n/a n/a n/a n/al 7340 7.2 na nal 53¢ 7
Mechanical plant rooms 1450.0 27.2] 38960 13.5] 284.0 10.4 1350.0 132] 4010 8.5] 147
Administrafion 70 22| 25%0 88| 1720 é. 255.0 25 n/a n/a] 7
Library 254 05] 2550 09| 1750 64 nja nfa] 8.0 17 17 2
Central social space 592.6 1.0 n/a n/a 67.0 2.5 7880 7.7 n/a n/al 3
Circulation 466.2 88| 10645.0] 368] 949.0] 348 26780 262] 10110 21.4]
Conference 78.6 1.5 n/a n/al 200.0 7.3 2200 22 1500 R
Total 5326.5| 100.0| 28919.0 1000] 2726.0 Ioo.oi 102190 100.0| 47260 IO0,0ll 1314.5 100.0
e

It is to be noted that the above area analysis should be used -

as an indication only. It has a margin of inaccuracy due to the

scale of the original plans measured off of for some buildings g-'

and the function of some spaces on the plans not being able A

to be determined. Certain categories have a great variance

between projects due to their individual design responses.

S




Appendix C

Appendix C - Structured Interviews outline

Structured Interview: Architects

Design program: Q

e What has been the driving design concept in the building?

e Is there any symbolic aspects taken into account in the design?

e What are your feelings in terms of function and space making integration? |

e How has environmental factors such as topography, orientation, surrounding land functions, \FBhICIe
and pedestrian movement and pofential impacts (such as sound, vibration and other enwrbnff'fémol
pollutants) of surrounding activities on the site been designed fore b

e How has security concerns and access being approached in the building? =

Servicing:
e  What has been the approach to services?
e What were the specific requirements for servicinge
¢ How is the long term flexibility of services addressed?
e  What support spaces were included and what is their relation to the served space Grl
other?
e  What have been the drawbacks of the different servicing systems implemented?

Physical components
e What structural approach has been followed, and what influence does this have on
the creation of ‘human’ spaces?

e How has the notion of the creation of an environment to optimize the functioning o

facilities, such as in the social, private, public, research and teaching environments2
e What has been the approach, if any, to the inevitable changing demands that the r

on the environment in which it is conducted in the short and long term?2 5
e How has the possibility of expansion of the facility being factored into the designe

What has been the approach to minimizing environmental impact?

Are there any sirategies that have been implemented to reduce the depen

resources?

Structured Interview: Researchers

Medical research in overview :

e What is the importance of medical research in the 21t century and how d
realm inform this2

¢ How has the architectural environment of medical research changed over tF

Work Environment

e How do you think that the physical research environment influences you
work that you do?

e Are there any particular humane elements within the building that you va

e Isinformal communication between researchers an important component of

e  What are the special requirements in the physical environment?

Servicing
e What are your views of the design approach to servicing in the building2
o s flexibility of servicing an important aspect of the research environme

Physical Pianning
e Do you think that spaces are appropriately placed?@
e Are the overall sizes of spaces adequate? Does the ‘module’ size
e How do you find the access in the building?
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Infroduction

Introduction

The design of the new Cancer Research Institute and
Laboratories sets about to create an environment that
primarily facilitates the users in the process of research. This is
achieved by providing an overall environment that balances
the fact that research is increasingly seen as a ‘social
phenomenon’ in addition to an appropriately and well
serviced functional environment. Though the laboratory
environment is highly serviced and has numerous functional
requirements, the design needs to take cognizance of the fact
that the laboratory is merely the place in which ideas are
tested. Ideas are conceived when both formal and informal
inter- and multi-disciplinary interaction takes place ({Seitter:
2007), and this interaction has a positive impact on individual
research projects, and results in advances. (Kisbey-Green:
2007, Watch: 2007, n.p.} Wdlljasper {2006), in turn, identifies a
"dawning redlization” that the creative atmosphere is
enhanced by creating better places for interaction.

fil. 1)

What is therefore established is the need for the design to
promote the formal and informal inter- and multi-disciplinary
interaction, and this implies that the building has a public
realm conducive to this interaction. To achieve a design that
strengthens this ‘public sphere’, Aldo van Eyck argues that
spaces should be anchored to the ‘public sphere' by having
them open onto a larger interior street (ill. 2) and thereby
encourage the individudl to interact in the public domain.
[van Eyck: 1999, 89)

The notion of the use of an internal street as a realm for
interaction is taken and developed in the design in addition to
responding to the numerous practical requirements, such as
structure, planning, servicing and so forth. Notable aspects will
be highlighted in this report.

Mlustration 1: Staff at a
interacting with one anofther
numerous coffee bars locate
facility -
Source: (Griffin: 2000, plate28)

¥

lustration 2: A vi
British Airways
and vertical ¢
Source: (Dave




Site Selection

Site selection

General
In conducting research for the dissertation document, the

following aspects were revealed that need to be taken info
account when selecting a site as they have an impact on the
functioning of the Institute.
According to Watch {2007, n.p.), they are:

e Proximity to aresearch university;

e The availability of a highly educated workforce;

e Quality of life of the nearest city;

e Proximity to a major airport; and

e Ability to expand at the same site.

In addition to these aspects, Putnam Gould (1986, 50 - 51) lists:

e Access to utilities as the buiding is a heavy
consumer of power and water, and has specific
waste disposal requirements.

¢ Consideration of the surrounding environment as
noise, dust and vibrations may be detrimental to
the building functions.

e The immediate and surrounding environment
should be pleasant {with views, landscaping etc.)

to be a positive factor in recruitment of personnel.

These aspects immediately imply the most suitable location of
a facility of this nature is within a major metropolitan areq, such
as Durban. In the selection of a site that would be most
appropriate for the location of the Institute, four possible areas
were investigated. These were primarily assessed on existing
and potential academic links, the availability of land, the
medical framework that existed in the area, the context in
which the site was located, the potential availability of test
subjects (though subsequently the focus of the Institute
changed from clinical to basic research and the availability of
test subjects was not a primary concern}, and the facilities in

the immediate area into which the Institute could link.




Site Selection

Site 1 - Ridge precinct

This area allowed for the potential to link into the infrastructure
of two hospitals within a dense urban fabric. In comparison
though, the potential catchment area of test subjects was
more localised as the facilities are private, and therefore many
patients are based regionally as patients are referred to their
local private hospitals if they can afford private healthcare. In
addition, these facilities are overwhelmingly clinical tfreatment
based rather than inclusive of an academic approach. Both
hospitals also have significantly less departments in comparison
to Albert Luthuli Hospital. With multi-disciplinary interaction seen
as an important component, this suggests that this interaction ___.-_rd.:

would be more limited if locating the Institute at this site. _ '1
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Illusfr_c_:ﬁon 3: An aerial photo depicting potential sites close to St. Augustine's Hospﬁdi
oqd{fion to the reason listed above, site 1 was also not ideal as it would have been encr
Criginal image: Google Earth




Site Selection

Site 2 — King Edward VIil hospital precinct

The overwhelming benefit of this precinct is the potential to tie
into the University of KwaZulu-Natal School of Medicine,
allowing for the Institute to benefit from academic links. Two
major factors work against the site. Being in a dense urban
areqa, available land for construction is severely limited. King
George VIl Hospital is also a regional hospital with limited
departments in comparison to provincial hospitals in the public

sector.

= «Pd 5100UD 1y

IIIA PIDMP] Bury - uoyos|as oIS

Illus_froﬁon 4: An aerial photo depicting potential sites adjacent to King Edwa
Institute. The sprawling campus of the hospital has minimal space left for new deve
Criginal image: Google Earth :




Sife Selection

Site 3- Howard College

This area allowed for the Institute to link into the extensive
facilities that the university provides. The major drawback is

that medical departments are primarily not located on this

campus.

1

= aneois "G

AngloiCluster
Residence

llustration 5: An aerial photo depicting potential sites for the location of the Institute. Pc

groupds. This location allowed for easy interaction with other research institutes in t
medically focussed '

Original image: Google Earth




Site Selection

Site 4 — Albert Luthuli Hospital

Albert Luthuli is one of the newest central hospitals in South

Africa. It serves as a referral hospital for the entire KwalZulu-
Natal province and parts of the Easter Cape province. It
boasts some of the most advanced equipment, skilled
specialists and extensive range of departments in the public
health sector. The hospital has established academic links as it
hosts existing postgraduate research programs from the UKZN
medical school. In terms of facilities to do with cancer, it has
large, well resourced and modern oncology and nuclear

medicine departments.

© 2007 Europa Tech
Image ©12007 Diglt

extensive cut and fill.
Original image: Google Earth

litustration 6: An aerial photo depicting potential sites on the grounds of the Inkhosi Albe g
location of the Institute. The topography has a steep slope in most places, and me m t
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Site Selection

After a process of weighting and ranking elements of site :
selection, Albert Luthuli Hospital was selected for the location iy

of the institute.

Howard Albert
College | Luthuli CH

Related Post Grad med
disciplines - non students & shared
medical departments

Ridge
Precinct

King
Edward VIli

Medical School
proximity

Academic
Linkages

Mainly Clinicians

O JouIdalg

Park -not ideal

. Je Parking -
Land AVOI'GbI'I"Y reclamafion of

lost space

Limited on site
Open space Ample
designated

Limited on site
Quite dense area
surrounding

Research and

MOIAIDA

Catchment area.

Medical

Framework

Context

2 Hospitals in
close proximity

The botftom line

Regional Hospital
- referral to IALCH

Duplication of
function - DDMRI

Not conducive to
medical research

Med school res,
elated disciplines

speclalized
freatment
established

Plug into plans for
proposed

otherwise nothing relocation

Referral based,
large catchment -
great opportunity

Mainly treatment
oriented

Mainly freaiment
oriented

Purpose visit

Test Subjects

Limited - biology
depariment

KIN Lab services
48 disciplines
Ultra modern - PPP

Entabenl - 28 disp
St. Augst - 24 disp

Facilities 15 disciplines
Though independent

llustratfion 7: A table of ranking sifes per category to determine the site of the Insﬁfut@
highest ranking.




Site Analysis

Site_analysis

The analysis of the two sites primarily consisted of topography,
noise, visibility and the existing urban framework. Of the two
sites located at Albert Luthuli, the first potential site was quickly
deemed unsuitable due to the excessively steep topography
that characterises the precinct. The second site, though still
moderately steeply sloped, offered the most potential without

having to resort to extensive earthworks.

In addition to this, its location on the major road boundary
offered the potential for the facility to be visible to passing

commuters, thereby reinforcing the important work being

conducted therein.

ehicle routes
ources

lustration 8: An aerial view of
Durban area indicating mgjor ro
location of the site. -
Original image: Google Earth

lustration 9 (left): Site
confours. The existing ho:
consiructed on exf‘enm\@l
selected site has a m

than areas surounding if.




Site Analysis

The site analysis also revealed that large numbers of staff were
leaving the hospital property to spend their tea and lunch
breaks at the Cato Manor soccer grounds, located across the
road. This indicates that there is a lack of open space with
sufficient amenities that staff can use during their breaks on the

hospital property.

Climatic factors were also taken into account in the site
analysis. The slope faces an eagsterly direction, which is

impacted by morning sun and the prevailing winds during the

day.

lustration 11 (below): Aerial photo and images
of immediate surounds to the site. 3
Clockwise from left: Boiler building, main
entrance, Cato Manor soccer fields with
hospital building in background, and strip of
open land that separates the site from Bellair




Urban intervention

Urban intervention

As noted from the site analysis, the design addresses the

distinctive lack of open space for staff. The topography of the

site had a relatively flat area towards the north of the site,
adjacent to the route that most of the staff would take on their ‘ m——
way to the sports field. This provided the opportunity for the

inclusion of a open space within the design fo cater for this
. . L . . llustration 12 (above): Sketch of open space
need. The intervention is not extensive, but merely provides an  waway with basketball hoop in far right of
open area with a few amenities, such as seating, shade, 1a9€ and stairs leading fo path that links to
main hospital building.

drinking water, refuge bins, and flat paved surface for two-on-

two basketball or other physical activity. The open space also
finks info the Institutes’ cafeteria, allowing the opportunity for
hospital staff 10 make use of this facility and thereby assisting in

multi-disciplinary interaction.

llustration 13 (left): Sketch of open space depicting further amenities
fo be provided for Institufe and main hospital staff. Lighting, seafing,
shade, drinking fountains and dustbins are included.
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Functions of the building

Functions of the building

Basic research into cancer will be conducted in the Institute.
Researchers will study how cancer cells work in order to ]
understand what makes cancer cells different, thereby |
allowing for further treatments and diagnoses 1o be
developed. Therefore, the Institute will consist of research
facilities such as laboratories and their support functions,
researcher's and administration staff offices, a library, and
seminar rooms. As the facility will be involved in basic research,
no clinical research will be conducted, therefore the users will
be staff, visiting professionals collaborating with staff, or
attending the occasional seminar and limited personal visitors
of the staff. The facility is not open to the general public.

General Hospital staff will have access to the cafeteria, but as

the Institute is located is within a restricted area of the g' gt

property, general members of the public will not have any ”’UST'GTiz” 15: Scientists €
research.

access. Source: {Cancer Research




Client and brief

Client and brief

The client for the design is the National Health Laboratory Services of South Africa (NHLS). It is a
government institution involved in research, diagnostic laboratory services, teaching and fraining
amongst other activities across South Africa.

As a major role-player in the public health care sector, the NHLS has the following objectives:

e To provide a world-class health laboratory service through competent, qualified professionals
ond state-of-the-art technology, supported by academic and internationally recognised
research, training and product development.

¢ To conduct research appropriate to the needs of the broader population, which include
cancer research.

e To make major contributions to national and international medicine

g £ [Laboratories 10 150 1500[and i
B & |Lab wash up 4 15 60]Used equipment, such as glassware, is removed here fo |
_g g' cleaner depot 4 12 48|General cleaning equipment and supplies are store
L] 8 esearcher's personal belongings and personal prof
Locker room 4 15 60|stored here.
open plan 150 300 2|Junior researchers involved in team research have de
£ senior researcher 20 160 8|Cellularised offices for leaders of research groups.
5 ﬂ General members of research groups occupy some offi
% % prvate offices 15 210 14Jused when audio and visual privacy is required.
o [Break-away 7
discussion spaces 25 100 4]Small social spaces which double as informal discussio
Mechanical plant rooms 1 550 550[Rooms where the plants required fo service the etz o
Ceniral stores 1 60 60fStorage space for bulk Iaboratory consumables
= Undercover storage area open directly outde
£ |Extemal Gas storage 1 20 20]the laboratories are housed.
‘E’ Computer server room 1 15 15|Hardware for the facility's computer network is he
& |Emergency Equipment, such as the Uninterupted powersupp
generator room ] 15 15|generator are housed here. )
Waste generatedin the laboratory is tempra
Hazardous Waste Storage 1 30 30|disposal by an outside contractor. g
open plan 1 120 120{Adminisiration clerks have desks in This area.
o |senior adminisiration staff 2 20 40|Individual cellular offices for senior adminish
S Certain administration stoff occupy some i
O |private offices 6 15 90]audio and visual privacy is required. 3
% break-away / ;
€ [discussion spaces 2 25 50|Smaili social spaces which double as informc i
3 file storage 1 20 20|Fireproof storage areas for files and dala
Visitors o The Tacility enter here and
reception / waiting ] 40 40|escorted around or the member of




Client and brief
J _.;,)'IIJ"
Conference 2 70 140]Hosts larger staff meetings and conferences with extemal professionals.
_ 8 A reference library housing predominanily periodicals and journals. Staff aNe
8 £ |Library 1 %0 90|can come to sit and read. ' AT
§ g |Central social space 1 250 250[This space functions predominantly as the seating space of the cafeteria.
Kitchen i 50|Food is inititally stored and then prepared for serving in the cafeteria.
Yard Space 1 35 3é6|Temporarily holds kitchen waste to be removed and disposed of. 3 g
Total 3312[Total area excludes circulotion, ablutions and area of undercover parkir
Males WC 5 .
Urinals 11 75 Staff  [Due to the high Hoor area to st
g WHB 8 & 20 Visitors|council requirements of 4 bays pe
£ [Females WC 16]As per NBR £ the class of building will result in ai
8 WHB 8|requirement for % supply of parking. The calculation
Universal Access WC 3|a population of 2 parking has therefore being res
WHB 3lup to 180. occupied areqs. B
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Environmental response strategies

Design concepts

The Internal street with ‘book-ends’

As researching has been recognised as a @ ‘social
phenomenon', the intemal street onto which spaces open isa
primary planning element. This element reinforces the public
realm by having more individuals having to use the space as
they go about their activities. In addition to this, communal
functions are located at either end of the street to encourage
movement along the entire length of the street. By grouping
communal functions at one end, the other becomes less used
between

potential interaction

and reduces

individuals.

{;

i
v

Circulation as form generator

Implied in the internal street is the process of circulation. in this
design, a clear circulation pattern was applied. This not only
assisted in the important aspect of making the building more
legible, bur also assisted in the more practical aspect of
ensuring that the requirements of fire escape routes were

adhered to.

T

llustration 18 (left), 19 (cer_wtre) and 20 (right): Diagram indicating the principle of S
generator, a skefch showing a stairway along the internal street, and o diogrdm. nd

principle.

llustration 16 (left) and 17 (a
indicating the principle of th
with spaces opening o
communal functions at e
translation thereof in the de:




Environmental response strategies

Clustering of activities

To s-‘rreng’rhen the ‘public realm’ of the Insfitute, certain
activities are clustered together to increase the overall use of
the the

reception areq, which is usually a quiet area removed from the

region and facilitate interaction. For example,
normal happenings of the Institute, is clustered together with
the library. The users of the library now have an opportunity to
interact with individuals more frequently and the library acts as

a larger waiting area for visitors at reception.

Relocation of function

Traditionally, certain activities have taken place within certain
zones. In the attempt to reduce the area posing a high risk and
utilising high energy, a current trend is to remove these
function to a more suited location. Laboratory write up spaces
used to be included adjacent to the laboratory work bench,
but are now located separately. In addition, more noxious
restricted to fume cupboards,

experiments are thereby

reducing the overall ventilation requirements.

Flexibility of space and services

To ensure long term sustainability of the Institute, spaces and
services need to be easily reconfigurable to changing
laboratory  processes. instituting

an  internationaily

By
recognised module size and a servicing strategy that can be

easily modified, this can be achieved.

Reduction of servicing

Due to the high consumption of Ilaboratory processes,
significant savings can be made by reducing the servicing
requirement. This includes restricting the overall volume of the
laboratory space, using ultra-low flow taps and toilets and

implementing a computerised building management system.

Decentralisation of services

By including more frequent smaller plant in the facility, overall
energy consumption can be reduced and more variants of
conditions can be achieved. In addition, should one system
fail, the effects are minimised as the entire facility is not

dependent on the individual system.

Hlustration 21: Diagram indicating the principle

of clustering activities together. Individuals
participating in  one activity have an
opportunity to inferact with individuals

participating in another.

lllustration 22: Diagram indicatir
of relocating functions to redu

of
high energy consumption and ri :

llustration 23: Diagram ind
of flexibility of space and s
fo the long term sustaing
program ]

located fhro
benefifs than




Environmental response strategies

Environmental response strategies

Building form
The building the

controlled spaces of the laboratories to the east. This allows for

form places internalised, climaticailly
the built form to protect the courtyards in addition to buffering
the naturally ventilated areas of the offices on the west. Where
appropriate, the built form faces due north to optimise solar

conditions.

Shading, illumination and insulation

Where appropriate, solar shading devices have been included
in the design in a specific manner to shade from the harshest
sun, but still allow winter penetration and the implementation
of a light shelf. This allows for the maximisation of natural
daylighting within spaces, thus reducing the requirement of
artificial lighting. In addition, a system utilising task and ambient
lighting has been implemented to reduce artificial lighting
requirements overail. This system is linked to automated sensors
that can adjust artificial lighting levels in response to the levels

of natural lighting levels.

!

be used in the

llustration 26: Image showing the service carrier to
laboratory with infegrated task and ambient lighting.
Source: (Waldner Firmengruppe: n.d., 47]

A cavity wall has been implemented for the exterior skin of the
building. Not only does this allow for integration of concrete
columns info the wall, but dlso serves to insulate the interior
from temperature extremes and provides a more effective
moisture barrier. In addition, all roofs are insulated using 50mm

Isoboard.

)
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hard edge

lustration  24:  Diagram indicating  the
placement of building mass so that the hard
edge of the laboratory protects the permeable
screened internal street and courtyards.

solar shades to permif
equinox onwards info
and to allow for
penetrate deeper into
light-shelf.

task and Gmbieh’r
lighting

llustration 27:
task and ¢
environments
daylighting
artificial ligh:




Environmental response sfrategies

¥

Decentralisation of services

As mentioned before, an gpproach to decentralising services
is taken. By locdlising plants, energy wasied by fransferring

processed gases and liquids over longer distances is reduced.

Maximising resources

In order to reduce dependence on municipal services,
harvesting of natural resources is implemented where
appropriate. Solar water heaters provide hot water for non-
laboratory purposes and rain water is collected for irrigation of
landscaping at a later stage.

The air handling system, which is a large consumer of energy,
includes an energy recovery system. This would most likely be a

closed coil system to eliminate contamination of incoming air.

Grey water harvesting Solar water heating

lustration 28: image showing the harvesting of natural resources.
Though the laboratory processes themselves require fraditional
supplies of resources, non-laboratory consumption can be supplied
by naturally harvested means that are augmented by traditional
supplies.




Structure

Services strategy

The 4 major types of services distribution to the laboratories are:
continuous end —-wall service corridors, vertical distribution,
horizontal distribution, and interstitial  floors. The system
employed in the facility is horizontal distribution. This model has
major service lines that are grouped and run at the ceiling
level and tapped off where required. Services in the
laboratories themselves are on overhead service carriers hung
from the underside of the structural floor system and feature
qguick connect / disconnect fittings. This system is highly flexible

as well as simple. It allows for the ability to group systems

horizontally in order to control safety, energy consumption,

hours of operation and security. Though it has a higher initial

) ) . liustration 29: Image depic
cost for implementation and has a higher floor to floor connects fo services on the ov
to be used in the laborafory.

requirement, it offers the lowest life cycle costs. Source: [Waldner Firmengruppe: r

horizontal service strategy

- |

llustration 30: Diagram indicating the servicing strategy of the ' b | '
building. Main service lines run horizontally along the outside of the ' ¢ { 7
laboratory space, either on the exterior frame or along the corridor
separating the laboratory spaces. Services are then tapped off
perpendicularly along overhead service camiers and drop down
where recvired.

Suspension
with bracing

tndirect illumination Detachable
dust cover

Extract air duct

Hustration .
ventilation /

System generaling modules:
* Services supply and distribation
~ coledlhiol water

System generating modules;

- walste water || ==z System generaling modules; o Supply of services

- juel gas im0 = Workplace illumination G

- pure gas i [ [ * Relieving extraction . Hoe voltage supply
- vacuum il ¢ Room ventilation . areuiles, pry
- compressed air = K’Eim\atll 5

service carrier




= ——— — - — — ———

J!_

e S =, R ——

Structure

Structure

Due to the unusual 1,5m module on which the laboratory
space is laid out, certain complexities arise in structural
planning. The particular approach taken has a double column
grid. This allows for a relatively economical parking layout to
be applied. Service branches from main lines are also not
interfered with as the columns are offset from the centre line of

laboratory benches.

bench
module

column
grid

service
runs

coffers

Parking

Mustration 33: Diagram il
structural planning con
design.
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llustration  34: |
laboratory b
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