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Topic Abstract

One matchstick is all it takes.

In a day, in an hour, in a minute... Everything can change.

Fire is part of our everyday life. Through the ages, it became
a key instrument to enable the evolution of mankind -
whether by heating, cooking or in production. It is used
globally on a domestic and an industrial scale.

It is an enabler.

But, what happens when the enabler starts to destruct?
When burns, blisters and smoke inhalation create agonizing
injuries? This document will address the global issue of burn
victims on a local scale. Annual statistics - fatalities and
injuries - are on the rise. This is primarily due to increased
population densities and dry conditions over the Highveld

in the winter months. The main cause of burn wounds in
this country can be traced back to shack fires or contact with

heated gases, liquids and metals.

Local government hospitals cannot cope with the influx of
patients, particularly in winter. Many are turned away or
else treated as “outpatients”. Furthermore, the treatment
of a burn wound is a long term commitment. In many
cases, burn patients have been subjected to a great trauma.
Extensive physical as well as psychological therapy is needed
after the superficial wound has healed to help the patient

cope with the trauma later on in life.

This raised the following questions: Who provides this
therapy? Are there rehabilitation facilities specialized for
burn victims where they can go to heal? After experiencing
such a trauma, it is important for the patients to be exposed
to an environment that distracts them from their pain, is

conducive to healing and above all motivates them to work

harder at rehabilitation.

The topic of the physical treatment of the open wound
will also be addressed in the document. New international
developments in the medical profession are enabling more
improved treatment methods. The story of local Isabella
Kruger (Pippa) made global headlines in 2012 as she was
the first patient in this country to undergo a cloned skin
transplant operation. After a freak accident where 80% of
her body was burnt, there was little hope for the little girl's
survival. A sample of her skin was sent to Boston, United
States of America, to be cloned and then sent back to South
Africa — at an estimated cost of R700 000. Though she
survived and has become an inspirational icon, the cost of

such treatment cannot be met by many other patients.

What happens to those that cannot afford the scientific skin
cloning treatment? What kind of treatment do they get?
What is preventing this country from cloning skin locally to

make this treatment more accessible to the general public?

These and many other related questions will be addressed
in this document. The design of a building specialized for
the needs of burn victims has been proposed. The facility
will be a mixed use, multi-functional building: it will be a
2-part building consisting of a Skin Cloning Laboratory and

a Rehabilitation Centre for burn victims in South Africa.

Image left: Isabella (age 5) with mother Anice,

photo by Elizabeth Sejake, City Press, August; 2013

Cover Image: Plastic Surgeon Didwan Mia holding Isabella Kruger's
hand, Photo by Cornel van Heerden, July 2012
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The Element

Through the ages, fire has become a crucial tool for the
evolution of mankind. From the earliest outdoor camp fires
to modern day fuelling of electricity, fire has maintained its
status as a global survival medium. Fire has the power to

empower the human race.

Over time, the conventional use of fire and concept thereof
has evolved. It is used in both small and large scale practices
— from small candles, stoves and heaters to large scale
manufacturing plants.

It has become an enabler / a creator.

As Stephen Pyne, a fire historian at Arizona State University

puts it:
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Johannesburg as a Fire Hazard

Surveys done by the South African Research Council have
shown that South Africa has a high rate of burns, with as
many as 1300 children dying every year from these
injuries, with many other hospitalized with significant

psychological, educational and social consequences for both

the family and the child. (Niekerk, 2008, p. 37)

The majority of these wounds occur as a result of shack
fires. Gas lamps, paraffin stoves, hot oils are often the
instigators of the fire. It has been suggested by an article in
the Longevity magazine that the occurrence of shack fires
are becoming prevalent throughout the country as shack

settlements grow.

“During December and January this year, the number of
people made homeless by shack fires amounts to nearly
5200.” (March 2013)

Johannesburg has become a product of rapid urbanization.
The growing of settlements (particularly within the informal
sector), results in closer densities and greater people/m?

ratios. This acts like fuel for a fire.

“As a result, increasing numbers of dwelling units are being
built using highly flammable substances such as wood,
cardboard and plastic and are being built in close proximity

of each other.” (Longevity, March 2013)

A report by Matt Birkinshaw for the Pambazuka News has
coined the phrase “A big devil in the shacks”. This is an apt

analogy of how the residents perceive their fire enemy.

“Between 2001 and 2005, a total of 1003 people died in shack
fires in South Africa’s five largest cities; an average of 200
deaths a year in these cities alone . (Birkinshaw, 2008)
The ‘Shack Dwellers Movement’ called The Ababhli
baseMjondlo have gathered their own fire-related statistics:
in 2006, 141 people died of fires and in 2010, 1 516 people
were displaced from their homes. It has been suggested by
the movement that June and July are the worst months —
sometimes claiming up to 9 lives a month  just from shack
fires alone. The movement has started many initiatives for
the awareness around the prevention of such fires. The
primary aim is to educate community members of the likely
causes of fires and also how to react when a fire occurs.
(Birkinshaw, 2008).

The lack of rain over the Highveld in the winter period causes
a particularly arid season for at least 2-3 months every
year. Dry conditions enable fires to spread much quicker,
especially through densely populated areas. Heating and
cooking in such conditions using flammable materials is
often the source of a fire. Once it has started, it is difficult
to prevent its spread - making it almost impossible to avoid

disastrous consequences.

The images (left) created by NASA Earth Observatory show
how many fires occurred in January 2004 in comparison
to the amount of fires in July that same year. During the
summer months, the rains fall on the northern and eastern
grasslands. But during the winter months the rain pattern
shifts to the south towards the Cape region and the north

eastern grasslands become warm and dry.

There is a noteworthy difference in vegetation between
the seasonal images. Naturally in summer the Highveld
and surrounding areas are lush and green, whereby in
winter, having received little or next to no rainfall, the

grasslands become dry and incidentally flammable. Hence,
the seasonal vegetation conditions correlate well with the
amount of fires observed in those months. These are what
NASA noted to be specifically veld and grass fires. However,

many residential areas are affected and the uncontrollable

Increasing PEO&LE I m FIRE HAZARDeld fires can cause many injuries to surrounding fauna,

flora, buildings and people.

Image left: ‘Fire Seasons in South Africa NASA by Robert Simmon; 2007
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Overcrowded
Hospitals

There is no doubt that hospitals with burn units cannot
cope with the influx of patients in the winter months. Chris
Hani Baragwanath Hospital (or Bara for short) currently
boasts the biggest government Burns Care Unit in Southern
Africa. The extension opened in 1995 and was sponsored by
Johnson & Johnson. It consists of an adult burns unit (26

beds) and a paediatric burns unit (22 beds).

Despite this, the Burns Unit cannot manage to accommodate
all of the patients that get delivered to their ward. The Burns

Unit claims that more than 250 adult patients, and as many

children, are admitted annually to the hospital with severe

burns. As a result of limited beds, many of these are treated
as out-patients. This hospital unit alone has an annual
average admission of around 15 burn patients in December,
19 in March and 32 in July.

(Pantanowitz, 1988, p. 363/364)

Interviews with staff have shown that the biggest problem is
that too many beds are occupied by those recovering from
surgery. They cannot be discharged due to risk of infection,
but they can usually walk and are responsive. They are
already in the rehabilitation phase but still have to remain in
the general hospital and occupy the beds needed for patients
with fresh burn wounds. This means that (particularly in
winter) newly admitted patients that still require surgery
are often turned away from the Unit as it is at its maximum

capacity.

The patients get transferred to another ward, generally the
ICU or the Casualties ward. The need is great for more beds
and rooms unique to those patients awaiting surgery as well
as those recovering from it. These should be two separate
departments so that “priority” patients with severe burns

can be treated in the specialized burns unit of the hospital.

Doctor Muganza, Head of Bara Burns Unit, has stated that
the unit accommodates all necessary spaces for treatment
of the victims: Rehabilitation, ICU and Operating Theatres.

Although this is convenient, there is still not enough space to

facilitate both “old” and “new” patients.

Another Gauteng Government Hospital, Charlotte Maxeke
Johannesburg Academic Hospital (nicknamed Joburg Gen)
currently has no specialized Burns Unit. It does however,
have a small paediatrics unit which treats child burns. But,
similarly to Baragwanath, it is usually at full capacity over
winter. Often patients with severe 2nd or 3rd degree burns

are first stabilized and then transferred to Baragwanath.

Burn patients require very specific facilities. As seen by the
photos (right) taken at the Bara Burns Unit, the patients have
specialized beds and baths, not to mention the hi-tech digital
equipment to monitor a patient’s recovery. For this reason it
is not so simple to extend rooms and beds for more incoming
patients. However, after a while many patients require less
sensitive equipment. More spaces for their rehabilitation

should be provided instead.

Images: Photos Bara Burns Unit; Entrance, ward and bathroom; Adelfang J; 2013
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Pain is not merely a sensation to be experienced.
Pain carries a complex, real or imagined,
subjective component.

Blumenleld & Schoeps, 1993, p. 2



The pain of a burn victim is differer

trauma victims in that it is typically ar

The pain occurs in stages: initial pe
pain from rehabilitation, and the merr
(Blumenfield & Schoeps, 1993, pp. 2

The initial physical pain caused by -
biggest “shock” to the system. This is
a stage most of us are familiar w
naturally on a much smaller scale. A
finger from touching a hot pan, a sun
on the tongue from drinking coffee tr

smallest burns cause levels of distres

However, the pain does not end or
over. Depending on the severity of
has an entire road of recovery aheac
is ensued by an uncomfortable num

dosage of tranquilizing medication.
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Responsive Environments

It is the responsibility of the doctors and nurses to make
the rehabilitation process as painless as possible. Even as
qualified medical professionals it is still no small task to

assist in the healing process.

Mr Roger Salisbury, the current President of the USA Burn
Association has said,

“As we care for a burn and trauma patient the personal side
of that man, woman or child becomes known to us.(...) It
is not our task to understand all of these people, but it is
our responsibility to work with them and with our patient
toward a successful recovery.”

(Blumenfield & Schoeps, 1993, p. foreword)

Pain management is crucial, especially as patients look for
comfort and reassurance in the space around them. Their
personal and emotional environment can help to deal with

the pain management process. The International Association
for the Study of Pain, IASP (Washington DC) has given the

following definition of pain:

“Pain is an unpleasant sensory and emotional experience
associated with an actual or potential tissue damage or
described in terms of such damage.”
(Merskey, et al., 1979, pp. 249-252)

In addition, the Association also stated in its publication

“Guide to Pain Management in Low-Resource Settings”:

“Pain is often accompanied by strong emotions. It is
perceived not only as a sensation described with words
such as burning, pressing, stabbing, or cutting, but also
as an emotional experience (feeling) with words such as
agonizing, cruel, terrible, and excruciating. The association
between pain and the negative emotional connotation is

evolutionary.” (Kopf & Patel, 2010, p. 19)

So how does a person in pain react to the people and the
space around them? Can they find solace and support in

their surroundings?

“A person may consciously focus on the pain as a symbol of
illness and of the threat to his/her life. The patient may be
unconsciously trying to elicit a more caring response from

his/her environment.” (Blumenfield & Schoeps, 1993, p. 3)

Do we, as “space-makers”, not have a similar obligation as
the nurses and doctors? Not to understand them, but to
help them toward a faster recovery by creating a space that
enables this? The patients will look for a reaction from their
surroundings. This applies not only to the people around

them but also the physical space they are in.

The key is to design a space that activates responses from the

patient. Openings allowing natural light and the inclusion
of different textures and materials can initiate a series of

positive responses from a patient during their recovery.

The proposed site for the new skin cloning and rehabilitation
building on the Johannesburg Charlotte Maxeke Hospital
premises is depicted in the collage (left). Views to the outside
are crucial - this can provide a connection to the urban
landscape as well as to the surrounding nature to create a
“responsive environment”. This will be addressed in further
detail (pages 87 - 89).

Image left: Concept collage of proposed rehabilitation building on the site,
showing access to views and different interior textures
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People change when in pain.
They often undergo a
psychological transgression.

Blumen!eld & Schoeps, 1993, p. 3

Image: Collage 03



Impact

The psychological trauma the burn patient is confronted
with is often just as challenging as the physical trauma. It
possibly has even more of an impact on the individual than
the actual physical pain simply because these effects can
become long term and lead the patient into a depressed state

of mind, hindering the rehabilitation process.

Therefore, it is important that the space the patient is
confined to is specific to their needs. It should respond not
only to his physical condition but also his psychological
state of mind. The internationally acclaimed author and
architect Karen Franck agrees with this notion in her work
“Architecture from the Inside Out”. This involves a design
based primarily on the user’'s needs — physically as well as

psychologically.

“In order to ‘educate’ and cure, designers and architects
have to have sufficient knowledge and skill. They have
to have an understanding of the situation; they have to
recognize the nature of the design that is needed; they have
to be acquainted with the topic and have experience of it.”
(Franck & Lepori, 2007, pp. 101-102)

It is essential to have a conscious awareness that spaces can

either help or worsen such specific psychological conditions.
Dr. Esther Sternberg, a globally recognized expert on neural-

immune science has confirmed this.

“Place, too, can have an effect on healing. If you are living in
dark, cramped, crowded quarters where noise is constant,
you will be stressed. If you are isolated, far from friends
and family, you will be stressed. In such cases your immune
system is burdened and the healing process slows. Wherever
you are in course of illness or healing, your physical
surroundings can change the way you feel and, as a result,
can change how quickly you heal.”

(Sternberg, 2009, p. 20)

She further states how architects need to work with patients

to create the desired physical surroundings.

An awareness of how place affects mood and behavior, “and
in turn our health, is helping today’s architects design places
that work with our bodies to maintain health and promote
healing, rather than work against us to worsen stress and
disease.” (Sternberg, 2009, p. 291)
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Psychological Symptoms

On that note, the importance of being aware of what the
patient goes through physically and psychologically is
crucial to be able to respond with an appropriate design. It
has been documented that in severe injuries a burn patient
goes through a series of psychological responses.
(Blumenfield & Schoeps, 1993, pp. 94-120)

These can be categorized as follows:

1. Withdrawal — decreased interaction with environment,

shows little interest in external events

2. Denial — deny extent of injury or may acknowledge e.g.

loss of limb but not show expected concern about it.

3. Regression — return to an earlier way of coping with
trauma e.g. may throw temper tantrums or become tearful

and dependant on others

4. Anger and Hostility — patient has temporarily lost control
of their body, surroundings and situation they are in. Anger

from acute pain, or from forceful adjustment

5. Anxiety — reawaken fears of either death or separation

from others, fear of slow, or no recovery at all

6. Depression — trauma becomes distorted in patient’s
mind- shown in weight & energy loss, lack of sleep, irrational

guilt, accusations, and hope/helplessness

7. Posttraumatic symptoms: Flashbacks: need closure, can

happen when asked to talk about accident
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The clinical need for improved therapy of burn victims is evident;
mortality is still high.

(Gerlach, et al., 2008, p. 1298)

Image: Collage 04



current Treatment

basal
epidermal
epidermis layer

There are numerous ways to treat a burn wound. The extent

of the treatment naturally depends on the extent of the injury.

Sister Tswane, a nurse in the paediatrics ward at Charlotte

Maxeke Hospital, has stated that superficial burn wounds

that are not older than 24hrs receive very simple treatment.

When only the upper epidermal layer is damaged then the dermls

wound can be treated using a plaster-type sheet from a
gemeric brand, for example Biobrane (nylon film with silicon
layer coated in collagen). These are temporary coverings of

the wound and assist the skin in self repair.

However, when the damage to the skin tissues is more severe,
then more extensive treatment is required. This occurs
when more of the dermal layer of the skin is affected by the
burn. Sister Tswane confirmed that skin graft surgery is the

preferred local treatment to cover such wounds.

The Farlex medical dictionary defines this process of skin

grafting as

transy
area
woun

in the

Image |
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Types of Skin Grafts

The type of skin graft surgery is dependent on the degree
of the injury and burn. A split thickness skin graft (STSG)
is comprised of the epidermis and only part of the dermis
whereas a full thickness skin graft (FTSG) contains the
epidermis and the entire thickness of the dermis. Donor skin

for the skin graft can be retrieved in numerous ways:

1. Autograft: occurs when donor skin is taken from a

different place on the same body of the individual

2. Allograft: the donor skin is obtained from the same species

(human -> human)

3. Isograft: when an identical, genetic match can become

donor (e.g. a monozygotic twin)

4. Xenograft: this is when the donor and the recipient are

from different species (human -> pig)
5. Prosthetic: when tissue is replaced by synthetic materials.

Each of these brings about certain disadvantages. Dr Jorg
Gerlach, founder of the Charité Institute for Transplantation

and Organ Regeneration (CITO), has mentioned many
shortcomings of current skin graft treatments. He believes
the need for more effective treatments is crucial to the
patients’ survival and subsequent scarring. The following

categorically lists disadvantages for each skin graft surgery.

Disadvantages of Skin Grafts

Autograft skin

1. Sometimes not enough donor skin from individual
available e.g. when 80% body skin is burned.

2. Adding new wounds to body by removing existing healthy
skin - donor site causes patient more pain

3. Lack of hair growth

Allograft skin (Isograft skin has the same disadvantages)

1. Rejection of the added skin graft.

“This is an immune response against the transplanted
tissue.” (Solomon, et al., 2001, p. 962)

2. Dependent on donor match — “Cell Typing” must occur to

match the donow tissue as accurately as possible.

Xenograft skin

1. Possible discolouration of mismatched skin tones and
texture variations

2. Hospitals get donor skin from pigs or cadavers — but it is
rare to find one new and in a good condition

3. Lack of hair growth

Having listed all the shortcomings of skin grafting has made it
clear there is a need for improved and alternative treatment.
Not only is this essential for the patient's immediate survival
but also for the long term adaptation to the injury. To reduce
the amount of discolouration and skin scarring is crucial
to the patient's well being. This document proposes an

alternative to skin grafting: the use of cloned skin.

Children of Fire Organization

This charity started in 1997 to aid in the treatment of Dorah
Mokoena. Now the charity has grown and assists children
throughout Southern Africa. At 6 months, Dorah was
burned in a shack fire. Convinced she would die, she was
turned away from 3 hospitals. The delay in treatment caused
her to lose her hands, eyelids, nose and bone in her forehead.
After many surgeries and financial support from the charity
she is able to lead a normal life and has now even started her

studies overseas. (Children of Fire, RSA)

On numerous occasions, | was fortunate enough to engage
with the sparkling children now supported by the charity.

| have yet to see a livelier bunch of children! However,
despite the inspiring and positive attitudes of the children,

it became clear how improved immediate treatment could
have avoided many latent injuries and scarring. The right

kind of initial treatment is incredibly important.

Despite such success stories as Dora’s there are still countless
burn survivors who have minimal access to rehabilitation
treatment — if any at all. They will only receive therapy
during their hospital stay. A desperate need for a facility that
can provide rehabilitation services after they have left the

hospital is apparent.

Inneke Scorgie of Richard Feher Physiotherapists and
Associates says: “Treatment of a burn patient is not a “once-

off thing”. Continuous therapy and a life-time commitment
of strengthening and stretching exercises is key to a long-

term successful recovery.” (Scorgie, 2013)

Image: ‘Dora playing Piant, Photo Lebohang Mashiloane; The Star; Dec 2006
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Regenerative medicine, which has achieved initial success in
the utilization of human cells for tissue repair and regeneration,
represents a great potential for the treatment of patients
with severe burns.

(Gerlach, et al., 2008, p. 1298)

Image: Collage 05



Alternative Treatment







It was a tricky process to transport the skin back to SA. It
was flown in a stainless steel box which received a separate
airline ticket in addition to its courier. Barret emphasized
how important it was to keep it steady. “The skin hangs
vertically in and has to stay upright. Because it can't be

shaken around, it can’t go in the aircraft hold.” (Cole, 2012)

Much effort came from the South African side to ensure
swiftness of the procedure. This involved getting an import
permit for the graft, getting the box quickly through

customs and rushing the skin to the Garden City Clinic
in Johannesburg by means of Netcare’s organ transplant

emergency service.

The pressure escalated because the skin had to be used
within 24hrs of its leaving the laboratory in Boston. This
was to prevent the skin’s deterioration and increase the
chance of success for the surgery. Could this pressure not
have been alleviated if the cloning was done locally? The
process of skin cloning is already being done at the Redox
Laboratories at the University of Cape Town (UCT). These
focus on combating skin cancers and pigmentary-associated
disorders. The healing of burn wounds is another one
of their focal research points. However, as Dr Davids, a
molecular cell biologist at the Redox Laboratories, has
stated, a bigger and more specialized facility for skin cloning
needs to be provided to be able to create enough cloned skin
for the treatment of burn wounds. What is preventing South
Africa from preparing its own miracle live-saving cloning

procedures?

Skin Cloning future in SA

An article entitled “Funding holds back skin cloning in SA”
by Dane McDonald addresses this issue. It is estimated that
Pippa’s whole back’n forth transport procedure cost around
R700 000. Although the initial costs for setting up the
laboratory would be expensive, it would provide other burn

victims with an opportunity to receive the same treatment.

Dr. Mia also commented that it is the cost of the chemicals and
equipment which prevents the procedure from happening on
the same level as the Genzyme laboratory’s scale. He claims
that with enough political will, skin cloning could even

become a reality overnight. (McDonald, 2012)

Even Dr. Muganza of the Bara Burns Unit has agreed in an
interview that there is great potential for skin cloning as a
local treatment method. However, the process is still too
expensive and this country first needs to address the more
pressing issues of hospital conditions and rehabilitation

services before a skin cloning facility can be introduced.

Dr Davids claims that local hospitals and universities have
the expertise and skills necessary to perform the same
procedure as in Boston. It is simply the lack of funding that
is holding us back. “Genzyme has the capacity to employ 100

technicians, where | only have one.” (Davids, 2012)

The Redox Laboratories are also focusing on a system called
“co-culture”. This not only heals the wound with cloned cells,
but attempts to return the skin to its natural colour through

the addition of pigment-producing cells. (McDonald, 2012)

Equipment Needed

As mentioned by Dr Mia, the equipment for this procedure
is very expensive and highly specialized. A Sterile Tissue
Culture Hood (sTCH) is a type of large incubator in which the
cells are delicately handled. These somewhat resemble those
designed for premature infants. Two hand-sized openings in
the glass are designed for minimal, controlled access by the
molecular biologists into the units. According to Dr. Davids,
one of these can cost up to a minimum of R200 000. They
are approximately 2m wide and 1.2m deep. Davids estimates
that around 6 sTCH units are required for a full functioning
laboratory to manufacture the skin. The Redox laboratory

currently owns 2.

These are coupled with gas bottles and incubators: 1 per tissue
culture hood. In addition, the servicing of such equipment
and continued supply of 8-10 air changes per hr also needs to
be accounted for. (Burke, et al., 2007)

Image far left: Collage of newspaper clippings and online articles about Isabella
Kruger, 2012 - 2013

Image left: Photo of “sTCH”, Department of Biomedical Engineering, 2008 Pusat
Teknologi Maklumat (PTM), University of Malaya, MALAYSIA

036 Medical



034



Brief summary of Cloning Process

This type of repair of a wound can be classified as a cell-
based therapy. These generally fall into two categories:
1. Autologous cells for permanent structural repair and

2. Allogenic cells for short-term structural repair.

In the medical publication: “Fundamentals of Cell-Based
Therapies”, by Ross Tubo, it has been claimed:
“Structural repair using autologous cells seems to be the
most straightforward type of cell-based therapy, where
the role of the cells is to produce a permanent repair
tissue having the structural characteristics of the tissue
from which they were derived. “ (Tubo, 2008, p. 17)

The two earliest examples of successful autologous cell-
based therapies are epidermal keratinocytes (Epicel) and
articular chondrocytes (Carticel). The research in this

document will focus on Epicels as a skin replacement for

severe burn wounds.

Epicel was the first autologous cell-based therapy.
Human skin cells, or epidermal keratinocytes (HEKS) can

be expanded under very specific conditions by a culture
on a “mouse 3T3-fibroblast feeder layer”. These single
cell suspensions of HEKs are prepared by an enzymatic
digestion of host skin tissue and are placed in a monolayer
culture on the feeder layer. (Tubo, 2008, p. 17) This layer

provides nourishment for the cells.
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Lab Design

The Laboratory Innovation and Implementation Council
is a “multi-firm consortium” of architects, planners,
engineers, builders, and owners which was founded to
introduce innovative design, construction and operation
of laboratories. The council emphasizes several design
principles for laboratories. These include: sustainability,
right-sizing of systems, human- centricity, constructability,

and lifecycle management. (Burke, et al., 2007)

The concept of an open-plan laboratory is becoming a
common design approach to provide flexible spaces that

improve the long term value of the building. However, as the

council has stated:







Separating Programs in a Laboratory

The construction of a laboratory is very specific as well as
expensive. The floor materials, wall finishes and HVAC
systems are specialized to provide the best possible
insulation for the space. Within a South African context,
it can be estimated that the cost of building a laboratory is
5.8x the amount of building a general office block (see image
right). This amounts to approximately R52 200/mz2.

(National Academy of Science; 2000, p. 104)

Consequently, a design for the proposed skin cloning
laboratory arose out of the concept of separating the 3
programs from one another (see diagram left). As the
previous case studies done in Texas have shown, much space
is “wasted” within a laboratory. The offices and general
storage areas with specific cold rooms can be kept separate
from the laboratory - but still in close proximity to the actual
tissue culture areas. This will decrease the size of the actual
laboratory space. This is to achieve a more initial economical
design as well as to reduce the ongoing operating costs of
the building — as the offices and certain storage areas do not

require such extensive HVAC and cleaning systems.

Naturally much of this ongoing cost can also be saved if
the laboratory is found either in a basement where natural
ground soil provides efficient insulation, or within the centre
of the building where it receives minimal exposure to the
outdoor environment. However, this creates the stigmatized

“stuck in a closed UV lit box” scenario.

A laboratory design that creates a more pleasant IEQ (indoor
environment quality) is much more beneficial for those

working in it.

It is therefore crucial to find the balance in a design that
grants the laboratory enough insulation but also creates a
pleasant IEQ for its users - whether by views to the outside
or by controlled natural light admittance. The following

precedents show designs of efficient interior space utilization

as well as innovative ways of improving laboratory IEQs.

Image far left bottom and center: Diagrams showing separate spaces for ofsces,
storage and laboratory

Image right: “Table for Comparison of Costs” Laboratory Design, Construction and
Renovation: Participants, National Academy of Sceince, 2004, pg 104
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Open box Laboratory

The NMR Laboratory in Utrecht (far left) was designed by
architects UN Studio and completed in 2001. This is an
exemplary example of an economically designed laboratory

- where interior space utilization is key.

As seen in plan, the laboratory still keeps an open-plan
layout, but all “unnecessary” program has been removed
from the space. The successful planning of the offices,
administration and storage around the laboratory ensures
the space inside is strictly utilized for monitored research

related exercises.

In addition, the building’s architectural language expresses
both its scientific nature and also its connection to the
surrounding landscape. Continuous views to the outside are
provided around the building. Even the actual laboratory
room has a series of strip windows which prevent the
stigmatized illusion of being “stuck in a closed box” whilst
working in the laboratory. In section, the folding over of
the laboratory roof to become the wall to become the floor
creates a further illusion that the space has no boundaries

and simply continues as a seamless single plane.

“The Laboratory itself is much smaller than the surrounding
facilities, yet engages the same architectural issue that was
current at the time of its inception, namely that of a ‘single
surface’, the smooth continuation of the floor plane into wall
and ceiling.” (Berkel & Bos,2006,p. 46)

Image far left top: www.cambridge2000.com

Image left bottom and center: UN Studio, Design Models, Architecture, Urbanism,

Infrastructure; Thames & Hudson Ltd UK, 2006, pg 50-51

Serpentine Laboratory

The New Institute for Regenerative Medicine at the University
of California, San Francisco is another example of a unique

and innovative way of approaching lab design.

Completed in 2010 and designed by Rafael Vifioly Architects,
this building presented the challenge of an extreme slope -
bordered on the one side by an existing high rise and a busy

road on the other.

In this confined space it was at first assumed a vertical
building would be best suited for the task. However, the
architects, looking at the program relationships within and

around laboratories decided a horizontal approach would be

better suited for the building.

“Stemming from the belief that a horizontal scheme is best
for interior lab organization and for research collaboration,
RVA found a way to plan a horizontal building despite the

challenging site.” (RVA Press Release, 2011)

They therefore responded with a “serpentine” building that
makes use of every inch of the site. The building is composed
of four split levels which descend down the mountain slope
and each level change is accentuated by a green roof. The
building is supported by a system of steel trusses that rest on
concrete piers. A pedestrian bridge connects the building to

the neighbouring research and medical facility.

Image left, top and bottom: courtesy of Rafael Vifioly Architects, rvapc.com/works/
instituteforregenerationmedicine

044

Medical






Spatial Concept

The case studies in Texas as well as the two previous precedents
have influenced the design of the proposed skin cloning
laboratory. The aim was to create a space that is well insulated
but also has a high-quality IEQ for its users. In addition to this, |
explored the relationship between the laboratory and the public

space of the building.

Once all the “unnecessary” program (offices and dry storage
areas) is removed from the laboratory, it suddenly becomes the
smallest part of the building. However, despite its size it remains
one of the most important spaces - it could almost be described
as the “nucleus” of the building, as its intention is to create the
skin for the patients. As the process of skin cloning is still fairly
new and unfamiliar to the public, the concept was developed to
allow the public to look inside the laboratory. Even if access to
the space remains restricted, the public would be able to see the
cloning process from a distance. Through this, indirect light also

enters the laboratory from the public openings.

As the “nucleus” of the building, it had to be linked with the
other programs by means of a circulation core. The laboratory
was also designed to play with the concept of being “half hidden”
and “half revealed”. For this reason, the laboratory is located in
the basement. The retaining walls and compacted soil around
it provide efficient insulation. However, the idea of a double
volume space was explored to allow natural light to enter from
small clerestories with fixed glass panes above. This means that
even from outside the building one can look into the space -
without interfering with the work of the biologists below.

Image far left: Collage showing spatial concepts of the laboratory
Image left top and bottom: Diagrams showing relationship of lab to other spaces
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Can the spaces around us help us to heal?
Can we design places so as to enhance their healing properties?

(Sternberg, 2009, p. 1)



Rehabilitation

Space around users must enable them to reach their mutual
goal: to heal or help heal. The noun therapy, as oxford
defines it, is the means or treatment to cure a disease. It has
been integrated into words like Physio- and Occupational
Therapy. So, what if one places the term “therapy” after

space? A spatial means to cure a disease?
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Existing Facilities

These are photographs of the rehabilitation space in the
Burns Unit at Chris Hani Baragwanath Hospital. This is not
a very efficient space for the patients to undergo their rehab
exercise routines. It appears crowded and disorganized. The
room opens onto an outdoor courtyard. How does a space
like this influence the patients that utilize it? It must in some

way affect the rehabilitation process.

The Dutch architect Ton Albert agrees with this:

“From this point of view it is easy to understand how strongly
we can be influenced by buildings. A sick building makes us
literally ill, where a healthy building makes us feel better.”

(Holdsworth & Sealey, 1992, p. Foreword)

The logic is obvious — sick patients need healthy buildings.
“To be healing, a place must be harmonious, bringing
change as organic development so new buildings seem not
to be imposed aliens but inevitably belong where they are.
They must respond to the surroundings and be responsible,
seeking to minimize pollution caused by their materials. But
places — and buildings — must be more than that: they must

be nourishing to the human being.” (Day, 1990, p. 19

During a visit to Baragwanath Hospital, | was fortunate
enough to engage with patients “chilling” in the outdoor
courtyard. Understandably, the patients cannot leave the
hospital facility. However, this outdoor courtyard does little
to motivate patients to work harder at rehabilitation. It has a

negative effect on their progress.

“Architecture has such profound effects on the human
being, on place, and ultimately on the world, that it is far too
important to bother with stylistic means of appealing fashion.

It can have such powerful negative effects that we must also
think, can it, if consciously worked with, have equally strong
positive effects?” (Day, 1990, p. 16)

The courtyard is rather small relative to the amount of
patients that use it. It is approximately 20m?2 of outdoor
space for the patients’ leisure. They will come here to find
comfort and fresh air. However, | found this courtyard
resembled a poorly stocked gym store more than an actual
place of healing. This was because of the lack of views to the
outside and the feeling of being confined to a brick square
box with only a roof opening providing the connection to the

surrounding environment.

Image far left: Photo of Bara Rehabilitation area; Adelfang, J; 2013
Image left: Photo of Bara indoor courtyard-; Adelfang, J; 2013
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Conceptualizing the ideas

sports facilities  for activities at a library with books and magazines for those movie theatre  for patients and medical staff to the element of water as cleansing and

moderate and controlled pace patients who are confined to the indoors watch movies or big sporting events together rehabilitational - pool / fountain / stream



Integration of responses into design

The importance of including the patients’ ideas and suggestions

in the design process cannot be emphasized enough. As _—

an ‘“outsider” it is difficult to understand their situation

requirements. This applies not only to their needs but also -y,
specific comforts that can induce a quicker recovery. The design

is to revolve around the patient as a personal identity and not a

statistic entering the facility.

“If they (architects) could understand how physical surroundings
affect emotions and how emotional responses to architecture
affect health, then people’s health could be taken into account
in the design of buildings.” (Sternberg, 2009, p. 7)

It was a challenge to understand how to create or improve a
rehabilitation facility. As an outsider | could not even attempt
to know or understand their pain and suffering. After spending
some time in a wheelchair | became aware of how difficult it
was to adapt to such a situation. Therefore, | decided to ask the

patients for their design recommendations.

What would the patients wish for if they controlled budget and
design? They were more than willing to give suggestions of what
could improve a rehabilitation space. Some of these are depicted
in the diagrams (left). | do believe these are not just “luxuries”
but can actually create rehab facilities that are more conducive
to healing. Incidentally, these formed part of the program layout

for the proposed building.

Image left: Conceptual collage of patient suggestions integrated into design

Image top right: Discussions with patients in the Baragwanath courtyard, photo
Adelfang, P.J; 2013

Image bottom right: Personal experience using a wheelchair at Hope School, photo
Adelfang, CW; 2013
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Healing Spaces

Health care environments such as hospitals, clinics and
rehabilitation centres generally have an altogether negative
stigma. The association remains that one only uses such
facilities when an illness or pain arises. This gives way to a
certain uneasy and nervous feeling - not least because of the
spatial stigma surrounding such facilities: long corridors,
small windows and noisy environments. However, a
common shift in a new direction for health care facilities is

becoming the trend - a design for patients is fundamental.

In 1993, after her breast cancer had recurred, her oncologist
gave her 2-3 months to live. Using advanced chemotherapy
she extended her life by a further 18 months. It was in this
time that the idea for a cancer caring centre was created. She
believed a healing environment would help ease a patient’s
suffering. The first centre, designed by Richard Murphy
Architects, opened in Edinburgh in November 1996. Her
vision was for a place cancer sufferers could find solace,
advice and even alternative treatment. These centres are
a tribute to her legacy. They have created spaces of healing
for cancer patients. Similarly to burn victims, to undergo
the treatment of any form of cancer is both a physical and

psychological strain on the body.

Therefore, the centres are valuable contemporary precedents
depicting how buildings of this nature should respond to
both brief and environment. They are mostly positioned
on existing hospital sites. Despite their connection to the
hospital, they are free-standing units. A variety of renowned
star architects were involved in numerous designs. It is
evident how each building form represents the trademark of
the various architects. Two such buildings will be looked at in

the following.

Image left: Maggies Cancer Centres, 2013, Dundee Centre
Image top: ‘Dancer in Street: PIX Magazine, Photo by Tina Reid; 2012
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Dundee — Frank Gehry

The first precedent is Frank Gehry’'s Maggie's Caring
Cancer Centre in Dundee. Completed in 2001, the centre
is situated in front of ward 32 at Ninewell's Hospital. Its
position grants it amazing views down the Tay Estuary and
to North Fife. Gehry was a close friend of Maggie’s and it
was stated that this project had been close to his heart.
Gehry himself had said:

“It is difficult for people to go through experiences like this,
and | wanted to create a building that would be calming and
accommodating, and one that would be a fitting tribute to
Maggie.” (Gehry, F. 2001)

As is the signature we know of Gehry’s designs, his organic
shapes, curved walls and the unusual roof lines are what
make this building a work of art. His design was inspired
by a historic and simple Highland dwelling, known as
the “Brochs”. These are a typology of prehistoric, circular
houses occupied from around 800BC (see image top left).
They were typically built with walls 4m thick and with
an interior diameter of 10m. From this, Gehry took the
cylindrical form as the perfect space for the library space
with a small sitting room above it. With the exception of

this sitting room, the whole building is on one level.

This example shows the importance of being able to
circulate outside the building. This is a healing feature
within the design. Gehry designed a walkway leading off
from the kitchen area which flows outside onto the stilts
above the side of the valley. This shows the importance of
being able to really access the view, and not just witness it

through a window.

The dramatic stepped earthworks around the 33m
diameter labyrinth which links the centre to the hospital
was the work of landscape designer, Arabella Lenox-Boyd.
The landscape serves as an amphitheatre as well as a place
for contemplation, relaxation and serenity. A scheme of
meditation walkways were integrated into the landscape
design (image centre left). These are part of the “therapeutic

landscaping” of the design.

This precedent also shows how important it is to have
both communal as well as individual spaces for one-on-
one consultations. In this centre the communal facilities,
including a large kitchen, create the bulk of the building

and face the Tay Estuary.

Main image left: “View of Front Facade” http://www.telegraph.co.uk/
travel/3542431/The-best-of-Frank-Gehry.html?image=14

Image top left: http://www.brochs.co.uk/viewpage.php?page_id=1

Image left: “Meditation circles”, http://maggiescentres.org/newspublications/
prarchive/duchess-of-cornwall-opens-maggies-dundee-garden.html

Image right: “Centre at Dundee Plan” http://maggiescentres.org/
newspublications/prarchive/duchess-of-cornwall-opens-maggies-dundee-
garden.html

library inspired &é\é
by Brochs ©

consultation rooms

communal space
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Swansea, S.W Wales — Kisho Kurokawa

Renowned Japanese architect Kisho Kurokawa was
also a personal friend of founder Maggie Jencks. It was
his ambition to create a design that both “inspires and

comforts” people. Sadly, in October 2007, Kurokawa
had died. But fortunately he had completed his designs
beforehand and his practice could continue to execute this

masterpiece.

“The new Maggie’s Centre will come out of the earth and
swing around with two arms like a rotating galaxy. One
side will welcome the visitor and lead to the other side,
which embraces nature, the trees, rocks and water. A
place set apart, as she said of a garden. The connection
to the cosmos and contacts between East and West — two
motives that Maggie and | shared — are in the design.”
(Kurokawa, 2006)

Similarly to the centre in Dundee, this precedent portrays
healing as being able to connect to nature and landscape.
The landscape design is just as important as the building
design. Much like Gehry's centre, this one also features
a core “elliptical drum” space designed for communal
use. Users and visitors are welcomed into the calm
elliptical drum that subsequently leads into the curvy
wings protruding off the building. The strategic window
openings break the continuous facade, allowing users
certain glimpses of the external landscape. The views

overlook the beautiful Swansea Bay.

Image left: “Interior drum space”, www.sir-robert-mcalpine.com/
news/?id=54670, 2013

Image top right: “Aerial View”,www.buildingbetterhealthcare.co.uk/news/
article_page/Talking_architecture_Maggiest_cancer_centre_opens_in_Wales

east wing

central elliptical drum

west wing
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Dimensions of Skin

Sensory experience

As the largest organ, skin gives us great power. Ellen Lupton, Our sense of touch enables us to experience the totality of
Cooper-Hewitt National Design Museum Curator and author a space. The experience of space through our senses is a
of “Skin: Surface, Substance and Design” addresses how recurring theme Juhani Pallasmaa addresses in his “Eyes of
simulated, artificial skins have infiltrated into contemporary the Skin.” As a world renowned theoretician his work is now
design. Human skin is immaculate — hence the desire to arguably an integral part of the study of architectural theory.
mimic it. His theory of spatial experience through senses remains

unparalled. His ideas epitomize the importance of our skin.
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Contemporary skin design integration

However, skin is not only a sensory organ; it also has a
powerful compositional element. It can transform across our
body, varying in density and levels, creating a continuous
landscape of contours. There are no “clean-cut” edges as its
entire boundary appears to be ongoing and seamless.
Professor Donald Hanlon, lecturer in the architecture
department at the University of Wisconsin-Milwaukee is
best known for his work “Compositions in Architecture”.
This work validates the theory of how skin (both human and
architectural) is unique in composition. It folds itself over
bones and muscles - it tightens over bumps and slackens

over recessions.

“A person’s skin varies in contour to produce eyelids, nose,
lips, and ears, and it has many other features embedded in
it, such as hairs, pores, glands, and nails. Even eyes evolved
from photosensitive skin, eventually becoming specialized
structures.” (Hanlon, 2009, p. 258)

The concept of skin creating contours across the face is also a
carefully deliberated concept within the cosmetics industry
(see image far left top). A system of contours, highlights and
recessions has been devised to assist in the application of
make-up. These are used to create tone ranges as well as
soften / enhance facial features, like jaw lines, nose lines,
cheekbones and eye lids. A face can be transformed into a

series of planes, morphed together by skin.

Furthermore, the contemporary use of skin has found its
way into many other design branches - from landscaping,

furniture, industrial and even jewellery design

The watch (left) is part of the Swatch Skin Collection whose
wrist band is designed to morph itself around any wrist. Also
featured are the Jingzi lights, designed by Herzog and De
Meuron. These are thin-walled silicon tubes that diffuse the
light coming from the bulb. It is a fluid element where no
distinction between light bulb and support is evident. The
vase below by Marcel Wander displays a similar principle
of free-flowing form. It appears to wrap itself around the
flower, creating a woven platform as the connection to the

ground — very much like virtual roots around a flower.

Image far left top: Make-up Contouring, http://memakeupandi.wordpress.
com/2013/03/11/highlight-contour-blush-oh-my/

Image far left bottom: Airborne Snotty Vasg design by Marcel Wanders, photo by
Maarten van Houten, Netherlands

Image centre: Jingzi Lights, design by Herzog & de Meuron, , 2012

Image centre: 'Swatch Skin Collectioty Lupton, E; 2002, pg 119

Streamline Design

The juxtaposition of skin and design was already present
in the early 1920s and 1930s. The goal was to create items
that performed better when their form became organic — in
essence, streamlining a design. It was a shift that had many

far reaching influences - even on present day design.

Industrial designers, such as the renowned Raymond Loewy,
sought to “minimize drag as vessels push through air or
water.” (Lupton, 2002, p. 31)

“Designers thus employed aerodynamic forms to impress the
image of speed and modernity on the bodies of cars, trains,
and planes as well as on such stationary objects as toasters,
staplers and pencil sharpeners. The teardrop became an icon
of 1930’s modernism.” (Lupton, 2002, p. 31)

Born in 1893 in Paris, Loewy’s designs for model aircrafts,
cars and trains were revolutionary. In 1933, he designed a
pencil sharpener that was inspired by the hand movement
created when a pencil is being sharpened. The idea was to
optimize the speed at which this activity could be done.
Similarly, his design of the K4s Class Locomotive in 1936 was
to achieve a then unimaginable speed through the concept
of streamlining the machine. This was done by creating a
“smooth skin” around the object that would enable it to move

across the tracks with minimal air friction.

Image left top: "Pencil Sharpener”, raymondloewy.com/about/housewares.html
Image left bottom: "Plasticine Model for streamlining a K4s Class Locomotive”,
Raymond Loewy, Cooper-Hewitt National Design museum; 1936
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Parti Composition

Compositional skin also refers to its impact on the parti of a
plan. This can be traced back to ancient classical times where
the outer-most skin became a protector of the building on
the inside.
(far left) built in Syria 1170 — 1250, where the building skin

essentially wraps around the building plan. This castle was

Looking for example at, Krak des Chevaliers

built overlooking the river valley on a great outcrop of the
Bebel Alawi.

“The articulated skin folds to create the entrance. Though
connected and to some degree continuous with the skin, the
central buildings are a separate composition of rectangular
structures.” (Hanlon, 2009, p. 262)

It was intended as a pass between the Mediterranean and
inland cities. For this reason there are two walls, the inner
wall being considerably higher than the outer so that the
defenders could always dominate in an attack.

(Hanlon, 2009, p. 262)

Images far left top and bottom: Outside of the Krak photo by Roberto Piperno,
July 2010

Image centre: Plan of Krak des Chevaliefs Hanlon, D., 2009. Compositions in
Architecture, pg 262

Modernism Parti

Can the exterior walls become the compositional skin of
a building? The concept that the building envelope can,
in a way, have control over the general building parti had
far reaching influences on the modernism era. Looking
at Le Corbusier's “Notre Dame Du Haut” — his Chapel at
Ronchamp, 1955 - this is arguably one of the most celebrated

pieces of the modernism period.

Author of “Building Skins” Christian Schittich has said:

“The ideas established by Modernism stipulate that the
external appearance of a building should reflect its internal
life. Harmony should reign between form and function,
inside and outside.” (Schittich, 2006, p. 9)

This remains true of most of Le Corbusier's work; in
particular his Ronchamp Chapel, where the exterior walls
have become the epitome of compositional skin. The walls
vary in thickness and as such, fold their way around the
interior spaces. The geometry in plan, is certainly unique.
Circular, angular and even linear shapes seem to merge into
one composition. The walls seem to flow around the geometry

as a single continuous line.

Also affected by this idea of exterior walls composing interior
spaces was Mies van der Rohe. Like Le Corbusier, he also
explored the concept of compositional skin in many of his
works. His “Country House in Brick”, 1923, demonstrates
a strict linear approach to this idea. The extension of the
straight lines in plan creates a geometry that is defined by
a collection of rectangles. The parti of the house is therefore

also determined by the exterior walls.

Frank D. K. Ching is a globally recognized author who
addresses topics surrounding architectural and design
graphics. He says of the Country Brick House:

“In the project (...), freestanding brick bearing walls, together
with L-shaped and T-shaped configuration of planes, creates
an interlocking series of shapes.”

(Ching, 1996, p. 23)

These ideas were also echoed in the 1960s/1970s on a local
scale. “The Stekhoven House”, built in 1972 by architects
Adele Naude Santos and Antonio de Souza Santos sits in
Newlands, Cape Town. It too, demonstrates how the exterior
walls become the compositional skin encompassing the

interior spaces of the building.

“On the plan it could be said that the house is formed by
two dominant ideas: a solid wall on the street side and a
transparent plane on the mountain or garden side. Between
these two ideas the home is ‘formed’.”

(Righini, 2000, p. 13)

This example experiments with the materiality of the exterior

walls - a transparent plane opens to views and a solid wall
faces the street. Furthermore, the geometry in plan also
seems to merge circular shapes into a linear configuration.
Once again, the exterior walls become the compositional skin

of the building.

Image left top: “Chapel at Ronchamp”, Ching, F. D., 1996. Architecture: Form,
Space, John Wiley & Sons. pg 29

Image left centre: “Country Brick House” Ching, F. D., 1996. Architecture: Form,
Space, John Wiley & Sons. pg 23

Image left bottom: “Stekhoven House”, Righini, P., 2000. Thinking Architecturally:
University of Cape Town Press. pg 13
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Wall — Floor - Ceiling Skin

In many contemporary buildings, skin has become an
element that softens the transitions between floor and wall,
wall and ceiling. This particular notion that the building skin
can morph from wall to floor to ceiling is not a new one. In
fact, this is also what makes skin compositional. A fusion
of surfaces in the horizontal and vertical planes. How then,
does one distinguish where one plane ends and the other

begins?

“But what came first: the roof or the wall? Did the original
building skin serve primarily as a ceiling enclosure to provide
weather protection or as a lateral enclosure to keep roaming
wild animals at bay?” (Schittich, 2006, p. 10)

The origins of this debate were addressed mostly by
recognized theorist and architect, Gottfried Semper. His
notable 19th century work “Die Stil” (The Style) includes

an important discussion which divides architecture into 2

aspects: load-bearing structure and external cladding. This
meant the building skin became a distinguished element
from the external load-bearing walls. This became a theory
that would have many influences on Modernism and even
today’s contemporary architecture. Semper believed that
the concept of the “wall” and hence architectural space
originated with the first man-made animal pen — a fence

woven from twigs and branches. (Schittich, 2006, p. 10)

Sri-Lankan born and British designer, artist, writer and
architect Cecil Balmond is the founding director of the Non
Linear Systems Organization. He has also been a Professor
of Architecture at Harvard and Yale and now leads his
own practice, Balmond Studio. In his work “Informal” he
concentrates on the lack of definitive boundaries between

connected surfaces.

“Like in a dream, structure traces an outline, opening and
closing, crossing through space. The trajectory acts as catalyst
and enzyme motivating flow and regulating realizable
strategies. Offices, the free concourse area and a strict car
park grid come together in one fluid concept, leading to both

Cartesian and non-linear solutions.” (Balmon, 2002, p. 347)

As his diagram (far left top) indicates, a horizontal plane can
become many things. As the floor works its way from one end
to the other it wraps over many ups and downs - sometimes

becoming wall, sometimes becoming ceiling.

“In a free almost biological sense, far removed from the
constraints of predictable structure, layering and folding take
over and the concerns of a Newtonian mechanics fall away.”
(Balmon, 2002, p. 347)

Image far left top: 'String Theory, Balmon, C., Informal. Munich: Prestel Verlag;

2002. pg. 347

UN Studio, based in Amsterdam, is amongst those
architecture firms that has experimented with the merging of
surfaces and the fluid exchange between them. The concept
ideas for the design of the Mobius House (far left centre) are

free-flowing and completely void of all structural rigidity.

“The Mobius loop, the spatial quality of which means that it is
present in both plan and section, translates into the interior
into a 24-hour cycle of sleeping, working and living.”

(Berkel, 1994)

Similarly, the Mercedes Benz Museum in Stuttgart is an
iconic building that characterizes this. Note how in section
each floor seems to “melt” into the next one (far left bottom).
The concept originated through a model of 3 overlapping

circles embedded within one another.

“The geometric model of three overlapping circles is
stretched three dimensionally, becoming spatial and thus
able to accommodate programme and movement. The
transformative potential of the model is exploited as line
turns into loop, surface, and, finally, volume.”

(Berkel & Bos, 2006, p. 184)

Images far left: Mobius Loog, “Sectional Drawing” Berkel, B. UN Studio, Design
Models, Architecture, Urbanism, Infrastructure. London, UK: Thames & Hudson Lt;
2006. pg 152, pg 193

Image left: 'Mercedes Benz Museury by Deaqon James,.fastlanemag.wp-
content/uploads/2013/01/mercedes-benz-museum-by-unstudio-1.jpg
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Building skins should be more similar to human skin and by doing so can be much more
dynamic, responsive, and differentiated, depending on where it is.

(Sung, D, 2012



Building Envelope
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Kantana Institute of Film and Animation

The institute, completed in 2011 and designed by Bangkok
Project Company is situated in Nakhon Pathom in Thailand.
It is a 2 000m 2 one story building divided into four blocks
which each have different functions: a workshop, a library,
administration office and a lecture room. A linear north to
south axis intersects with an east to west axis creating the

main circulation routes outside the buildings.

This precedent portrays an innovative way of using a natural,
local material to create a thermal barrier around a building.
It was designed to make use of the Thai craftsmanship.
The building utilizes a type of brick that is typical for the
common cultural heritage of the Thai society. An innovative
technique of layering the bricks on top of one another was

used to create a fluid motion within the facade.

The building skin is comprised of two brickwork layers tied
together with steel C-channels and concrete panels. As the
section shows, the brickwork creates a profile of overlapping
curves. The cavity formed between the two brick skins creates
a thermal air space. The heat typical of the Thailand climate
gets trapped in the air layer and an effective insulating skin

is created around the whole building..

Image far left: “Circulation axis inbetween brick skins” Photo by Spaceshift
Studio, Pirak Anurakyawachon, Kantana Institute / Bangkok Project Company”
29 Apr 2012. ArchDaily.

Image top left: “Front Facade” Photo by Spaceshift Studio, Pi Kantana Institute /
Bangkok Project Company” 29 Apr 2012. ArchDaily.

Image bottom left: “Plan” Courtesy of Bangkok Project Company

Image right: “Polle Section” Courtesy of Bangkok Project Company
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Office building and logistics Centre, Nola

This office building, completed in 2011 is located in an
industrial area, connected to a main highway in Nola, Italy.
The architects, Modostudio (Cibinel Laurenti Martocchia
Architetti Associati) designed a facade with a pattern of
precast concrete panels. As the site can be seen from the
busy highway, the client, Giogia & Johns Spa requested that

the facade be bold and recognizable.

The concrete facade faces south and covers 2 000rhof the
office area. The different sized precast modules have the
shape of three-dimensional rectangular diamonds which
when assembled have the effect of a “rhomboidal pattern”.
The angles (27 and 73) of the modules where calculated
to create active and passive solar heating (image right). The
panels shade the glass in summer and allow the sun rays
to enter in winter. The windows are recessed to enable the
shading of panels above. The windows have beautiful views

onto the Vesuvius volcano.

The double skin further insures efficient insulation. As seen
by the image top left, the panels are attached to a second

skin of interior brickwork.

Image far left top: “Facade during Construction”, Photo Julien Lanoo, http://www.
modostudio.eu/stabilimento-Nola.html
Image left top: “Interior shot of outside views”, Photo Julien Lanoo, http://www.
modostudio.eu/stabilimento-Nola.html
Image bottom left: “South and West Facade” Photo Julien Lanoo, http://www.
modostudio.eu/stabilimento-Nola.html

Image right: “Facade Section”, Accessed in “Sustainable Architecture - Industrial
architecture is both beautiful and possible.”, Christiane Burklein 2012, Courtesy
of Modostudio
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The view was splendid,
on the edge of the high plateau where the sedimentary sandstones and shades suddenly end

(Phillips, L, 1891)
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Suitability and Feasibility

A Forest with views

As the site is located on the escarpment of the Witwatersrand
Ridge it is privy to some of the most beautiful views of the
city. However, despite being on the peak of the mountain
and lying at an altitude that overlooks both the northern
and southern sides of the city, the site offers privacy
and concealment. This is created through the canopy of
vegetation that screens the site from the lower lying areas.
This is particularly important for the patients who will
receive the benefit of the views without feeling exposed

(see pages 87 - 88).

Existing infrastructure

The road connectivity is well established around the site.
The M1 highway borders its north-western edge and smaller
2-way roads border the hospital’s entire circumference. This
will be discussed in further detail (page 83). Directly opposite

the site is the hospital’s helicopter pad — a necessity for the

quick transportation of cloned skin around the country.

Educational Opportunities

The Wits University Medical School faculty sits south east

of the hospital and is in walking distance of the site. The

students in the Therapeutic Sciences could partake in

practicals at the rehab centre. Students in Pathology and

Genetics branches will have access to the laboratory and can

learn about the cloning process.
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Brief History of the Site

The discovery of the site of the hospital is a fascinating story
that in fact initiated the development of the whole Park Town

ridge.

“The plateau at the top of the ridge, which shares a view with
the highest part of Brenthurst, figures in one of the most
celebrated stories of early Johannesburg.”

(Smith, 1988, p. 13)

In 1891, Sir Lionel Phillips, president of the Chamber of
Mines, and his wife Florence were the first to build on this

location. Florence, no longer content with their corrugated

iron house in Doornfontein, set out on horseback to explore
the ridge and its surrounding area. After she managed to
climb and hack through the veld she was surprised to find
herself at the top of the ridge. She soon brought her husband
to witness the spectacular discovery she had made.

(Smith, 1988, p. 13)

As aresult of the horseback expedition, the first mansion was
to be built on the ridge. The mansion, known as “Hohenheim”
was designed by Frank Emley in 1982. However, Phillips was
exiled and sent to England, as it was believed he was involved
in the Jameson Raid in 1895. Phillips came back to South
Africa in 1906 where he commissioned Sir Herbert Baker
to build the “Villa Arcadia”. The ownership of Hohenheim
was taken over by Sir Percy Fitzpatrick — local author and
mining financier. Amongst his famous novels is “Jock of
the Bushveld”, 1907. It is believed to have been written at
Hohenheim. (Smith, 1988, p. 15)

1),
Emoyeni Estate (2), Villa Arcadia (3) and of course the
Brenthurst Gardens (4,5,6 ) are a few of the historic gems
in the area. The Brenthurst Estate will be addressed in more
detail (pages 95-98)

Image far left: Context Plan, 1.7500
Image left top: ‘Hohenheim before it was demolished for the HospitalSchreiber,

L., Johannesburg Hospital/Hospitaal 1890 - 1990. Johannesburg: Perskor; 1990,

pg. 68
Image left centre: Emoyeni:Southern facad& photo by William Martinson; 2012
Image left bottom: Villa Arcadia’ photo by Adam H. Golding, 2011
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Built Form

As previously mentioned, the vehicular connectivity
around the site is very established (image far left). The M1
(De Villier's Graaf) Motorway lies north east of the site at
the bottom of the mountain. However, there is no direct
access from the highway to the site. The Oxford offramp
feeds into Forest Town and crosses over the highway to
connect to the lower lying ERFS on the ridge (including the
Brenthurst Estate). The M1 provides the barrier between
Parktown and Forest Town. Furthermore, the steep slope
and trees of the mountainside buffer the noise and shield

the site from the view of the busy road.

The road that services the hospital is called Queens street
and runs along the southern border of the site. Currently
it acts as a service road for the delivery entrance at the
back of the hospital. There is little traffic on this road and
access to the back (north entrance) is only permitted for

the hospital staff.

It is evident how the ERF boundaries are more uniform at
the bottom of the ridge where the residential area of Forest
Town begins. The ERfs lying directly on the steep incline
are more irregular in both size and shape. This is also
reflected in the grain (image top left) of the surrounding
area. The Parktown mountain has affected the positioning
of the houses on the ridge. The arrangement appears more
haphazard than the grid pattern set out in the residential
zone. The scale of the hospital remains disproportionate to

all the surrounding buildings.
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Landforms

The whole Witwatersrand Ridge is incredibly unique in

that it sits on the continental divide, where water run-

off drains into two oceans. The arrangement of contours
for the surrounding areas is indicative of the steep slope
leading directly off the site towards Forest Town. An
estimated 44 - 46m height drop can be calculated from the
site to the highway. The contours slope downwards from
both sides of the site, except towards the south and south
west. Therefore the hospital and included site practically
sit on the apex of the ridge - which is why they are privy
to both northern “suburban” views and southern “urban”

views of the city (see next page).

The vegetation image (left) has a strong correlation with
the building grain of the area (previous page). The almost
grid-like pattern of the trees north east of the site alludes
to the residential zone with the rector-linear road network

embedded within it.

In comparison, the seemingly random arrangement of
trees just north of the site creates the bulk of vegetation
in the area. The credit for this forest mainly goes to the
Brenthurst Estate. However, the arrangement of trees is
not quite as random as it appears. The trees are organized
around a series of pathways within the estate and bulked
together in such a way to form a lush canopy of green at
selected points (see page 97). Naturally, the seedlings of
many a tree have found their way onto neighbouring sites
and flourished on the north-facing slope so that the whole

ridge has become a green mountainside.
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The two sides of the city

As discussed in the two examples of the Maggie's Cancer
Caring Centres (pages 57-60) it is important for the patients
to feel a continuous connection to nature and the landscape
around them. Going for rehabilitation in an environment
that has a strong relationship with nature can speed up the

healing process.

As seen by the bottom panoramic view, the view from
the hospital window overlooks the northern suburbs of
Houghton, Saxonwold and Forest Town. The abundance
of trees and overgrown residential areas has the illusion
of looking onto an urban forest. Patients will be able to
enjoy this tranquil view from the first floor windows and

particularly when on the roof of the building.

In contrast to this view sits the very urban landscape towards
the south. The iconic features of the Johannesburg skyline
become part of the view as one looks over the areas of Berea
and Hillbrow. The Hillorow tower, Ponte tower and other
high rise buildings complete the vision of the urban context

around the site.

Both contrasting views became key features in the design.
Knowing which program would face which view was one
of the leading informants of the design of the proposed
building. URBAN REHABILITATION: The rehabilitation

faces the urban context, so patients feel a continuous
connection to the city during therapy. This is to prevent the

feeling of isolation from others and their environment.

The orientation of the residential units of the building also
had to be very carefully considered. The patients, having
just come from a hospital environment would not want to
be reminded of it every time they look out of the window.
For this reason, it was essential to avoid orientating any
rooms towards the hospital. A design configuration that
utilized both views was developed, with the majority of the
adult rooms facing north towards the suburbs and the larger

children’s rooms facing south towards the city.

Image left top: ‘Panoramic of southern view’photo Adelfang, J; 2013
Image left bottom: Panoramic northern view; photo Adelfang, J; 2013
Image right: Diagrams of residential layout in proposed building

NO VIEW

NO VIEW

NO VIEW
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Ridges and rock faces

Another leading design informant for the proposed building
was the inclusion of the existing rock-face wall on the site.
The road which borders the site was already excavated
during the construction of the hospital. The rocky outcrops
were left untouched and years later this has created a

beautifully overgrown rock-face facade.

With this in mind, it was crucial to avoid building right to the
perimeter of the site on the ground and basement floors. This
ensured the preservation of the rock wall and its integration
into the design. In some parts the wall extends up to 4m and
in others it barely reaches 2m. The wall is set back from the
road by 2m. This offset was kept in its original state as an

overgrown pavement at the building’s base.

Within the design process it was also important to
acknowledge the wealth of flora on the site. Many seeds of the
trees planted along the perimeter of the Brenthurst Estate
have found their way onto the site and have grown into trees
and shrubs of their own. This means the site receives ample
amounts of sunlight and water for vegetation to flourish.
From this another design informant arose: allowing the
landscape to take over the building. The landscape with its
shrubs, grasses and trees would become a surface that folds
over the building, from ground all the way to the roof. This

will be explained in further detail.

Image left: ‘Street view of rock wall on site”"photo by Adelfang, J; 2013

Image top: Portion of south elevation of proposed building, showing integration of

the rock-face wall in the facade
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Johannesburg Hospital

The Charlotte Maxeke Hospital sits today as one of the boldest
and arguably most visible features in the Johannesburg
skyline. Due to its vastness as well as it being perched on
the peak of the Witwatersrand ridge it can be seen from
most angles of the city. Its horizontality is emphasized by its
seemingly never-ending length, strip windows and concrete

panelled facade.

Built on the 33-acre site donated by Sir Otto Beit, the
construction of the hospital commenced in the year 1972. The
site increased to 57 acres by expropriation, as it was assessed
more space was needed to create the whole facility with its

adjoining residences and University faculty buildings.
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Brenthurst Gardens
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The Estate Landscaping

The development of the gardens has a story of its own. It has
been debated who first tended to the gardens at Brenthurst.
It has been recorded that after World War Il the gardens
were in the care of Sid Rogers who began softening the

terraces and building the first ponds and waterfalls.

The estate was enlarged over the years as more land became
available to square off boundaries. It is estimated the whole
estate encompasses around 40 acres. In 1959, the renowned
South African landscape designer Joane Pim started working
at Brenthurst. She was the one to link the new terrace with
the lawns below and add indigenous wild gardens on the
koppie. She also introduced many banks of aloes, proteas
and cape heaths. Dick Scott took over in 1974 establishing
conifer beds and a waterfall and pond on the eastern side of

the estate.

“The gardens reflect a century of changing fashion in
landscaping and design. Another thread also runs through
these years: the story of Brenthurst is inseparably bound up
with the history of mining on the reef, from the earliest days
of Johannesburg.” (Smith, 1988, p. 9)

The estate also houses works by internationally acclaimed
sculptors. Amongst these is the “Venus Victorieuse”, a
classical sculpture of the female goddess by Renoir. Only 6
casts of Venus were produced between 1914 and 1916. One
stands in Musee de Petit Palais in Paris, another in the Tate

Gallery in London. This one (left middle) stood for many

decades in the artist’'s former home at Cagnes. It was signed
by Harry Openheimer in the early 1970s and brought to stand
in the gardens of Brenthurst. (Smith, 1988, p. 70)

Guided tours can be organized through the gardens (via
appointment only). Having seen the estate first hand has
convinced me it is a place of harmony and tranquillity - ideal

for recovering burn patients. Being directly opposite the

estate makes this feasible to arrange monthly visits for the
patients. It is also a relevant precedent to look at in terms of
its organization of the landscape design. Having dealt with
slopes and conditions similar to those of the proposed site, a
lot can be learnt from the master plan layout and the types of

vegetation used.

Image far left: Brenthurst Estate Context Plan, 1.2500

Image left top: The Rose Gardeh1988. Smith, A. H., Houghton: The Brenthurst
Press. Photo by Dick Scott, pg 26

Image left middle: Venus Victorieusé 1988. Smith, A. H., Houghton: The
Brenthurst Press. Photo by Dick Scott, pg 71

Image left bottom: The Cape Bell1988. Smith, A. H., Houghton: The Brenthurst
Press. Photo by Dick Scott, pg 29

1 Brenthurst Estate Library
2 Little Brenthurst
3 Main House at Brenthurst






Environmental Impact

Despite the vast mass of the hospital directly opposite, it does
not shade any part of the site throughout the year. As seen
by the winter and summer solstice images, the site receives
ample sunlight during all months. Not even the Parktown

forest shades the site as it is on a lower lying area.

Although this is good for heating in winter it also means the
site is fully exposed to harsh rays in summer. The building will
need protection against the west sun (vertical shading) and

horizontal shading to shield the north-facing glazing.

As seen by the diagrams right, the total “incident” and
“absorbed” radiation on the hospital surfaces in the months
between November and January is much lower than in the
winter months May - July. As the sun angle sits much higher
in summer, the majority of the radiation off the hospital

occurs on the roof surfaces of the building.

However, as the sun angle is at 4% in winter most of the
radiation occurs on the northern side of the hospital. Anything
in close proximity will be susceptible to the radiation omitted
off the hospital thermal mass. The laWboratory should not be
in close proximity to the hospital to avoid any potential heat

gain from the radiation.

Images left: Solar Studies of the site done during the year, Ecotect Analysis 2011
Images right: Diagrams showing the radiation off the hospital during the winter
solstice and the summer solstice, Ecotect Analysis 2011
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Wind Studies

As the site is on top of the mountain, it is susceptible not
only to regional winds (horizontal), but also valley winds
(vertical). The wind rose for Johannesburg shows that in
mid June 12:00, wind speeds can reach up to 20m/s. The
direction of the wind ranges from NNE to NNW. This means
that in winter the lateral winds will move up the mountain

at great speeds.

The program “Ecotect” is able to generate an image of wind
movement, speed and direction over a certain area. The
image (top left) shows how the lateral winds move over the
mountain - yellow being a speed of 20m/s and blue a lower
speed of 0-5m/s. Therefore it is clear how the mountain
vegetation shields the site and parts of the hospital from the

lateral winds.

The bottom image shows the vertical winds moving over the
site. Once again, the vegetation acts as a wind buffer for the
site. The entire “buffer zone” can be made more effective by

planting more trees on the north-and south-facing sides.

The wind and solar study, in addition to orientation towards
views, influenced where to place the individual components
of the building. The collage (right) concludes the findings of

these studies.

Image far left top: Wind Rose for JHB,

Image far left bottom: Close up of vertical winds moving over site, Ecotect Analysis
2011

Image left top and bottom: Vertical and horizontal wind studies of the site, Ecotect
Analysis 2011

Image right: Collage of wind and solar study conclusion
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Charette

The design charette week was implemented in order to “kick
start” the design process. Understanding what the building
was to represent was the key to developing the concept.
The skin cloning laboratory coupled with a rehabilitation
centre would be the first of its kind in the country and
therefore had to create an identity for itself. At the same
time, as a place of healing and rehabilitation it also had to
achieve a level of subtlety, integration and connection to the
surrounding landscape. These were two very contrasting
elements. Subtlety vs Identity. The process began to find

the balance between them.

The initial conceptual process was developed by the literal
translation of “skin” as a fluid, wrapping and seamless
organ. The concept of the “skin being the landscape around
the building” and vice versa the “skin being the building

within the landscape” was explored. The product of this was
a series of intertwining paper models. Tissue paper was
wrapped around paper off-cuts — with the result being that

by the end of the week, one could not differentiate what was

to be building and what was to become the landscape.

Image left: Photo of a design charette paper model; Adelfang, J; 2013
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FormEvolution

After the charette, | continued the exploration of the
concept of “building intertwined within the landscape” on
the physical dimensions of the site. This looked at how one
could morph a series of organic planes into and on top of
one another within the site boundaries. Abstracted shapes

that folded and wrapped around the site started to emerge.

As aresult of this, | could start to determine what planes had
the potential to become “pathway” (in essence, landscaping)
and what could become “surface” (the building). The idea
of this being that one would navigate around the spaces -
through and on top of the building using the surrounding

landscaping.
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Landscape integration

In order to avoid being too liberal as well as too literal with
the concept of “skin” | found inspiration for the organic
building form by looking at the surface movement created
by the contours on the site. This created an uninterrupted

movement path around the peaks of the site.

It is important to note that the path is a continuous stroke.
This inspired the development of the external walls around
the building. A continuous line that creates bigger internal

spaces around the higher lying contours.

The sketches (right) were studies of how the landscape
could grow from ground level over the building. The existing
slopes on the site encourage the interplay between what is

hidden beneath the landscape and what is revealed above it.

This initiated the concept that the roofs would be accessible
to the public by means of the terracing around the building.
Not only would this terracing be landscaped but they would
be roofs of “buried” spaces within the building. Parts of the

building would be concealed by the landscape.

Image left: 1:2000 contour map of the site
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Conceptual formal models

A series of conceptual models explored alternative forms
that were morphed into the landscape surfaces. The nature
of the site created a larger building segment within the
triangular portion of the site. As the site extends to become
a narrow strip, the building too becomes elongated in the
western direction, with an “arm” extending parallel to the

street edge.

Within the model exploration, the possibility arose of a
building segment that cantilevers over the street. As the
street was excavated during the construction of the hospital,
(see page 90) it is at the same level as the basement. This
enables a portion of the building to cantilever over the street

even at ground floor level.

In addition, the notion of 2 pathways leading from one
entrance point in 2 directions was also introduced. This
feature carried through into the final design. The idea for
this being that the visitor would have the choice to walk over
the building, at the same level and or even underneath the
building. One pathway would stay level with the ground floor
and take the visitor to the main entrance of the building.
The other pathway would ramp up and lead the visitor to

the public sports facilities on the roof of the building.
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Image top: Panoramic perspective
looking east onto patient courtyard.
Image bottom: Photo of 1.200 model
of street facing south facade

Image right: Ground !oor plan, 1.500
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Image top: Photo of 1.200 model, view of north facade
which faces the Brenthurst Estate

Image right: East elevation with hospital context 1.500
Image bottom right: North elevation 1.500
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Image left: Photo of 1.1000 site model,
view towards north with hospital context
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Technology

The Element of Water

Having already addressed the “Element of Fire” in the
introduction of this document, it is only logical that the
water element be introduced in the concluding chapter.
It became an important conceptual inspiration for the
development of the facade. The facade had to be very
carefully and considerately designed. The challenge was
to design a facade that depicts the scientific nature of the

laboratory and simultaneously represents a healing centre.

Water, as the natural opposition to fire, has a cooling and
calming effect. The flowing element created by water ripples
was the main inspiration for the building facade. The flowing
movement was to be represented by a layering system of
uneven panels. This in turn creates shadows which “flow”

over the building.

The layers would consist of both solid as well as translucent
materials respectively. The conceptual inspiration for this
was derived from the idea of “skin”, both wounded and
cloned, being layered on top of one another to form a unified
whole. As healed skin is smooth in some parts and rough
in others it was essential that the facade remain smooth in
selected areas. The longer curves within the building were
chosen as the even surfaces whereas and the facade that
“grows” out of the landscape remains uneven - creating the

rippled effect.

Image left: “Water ripples”, thehiddenchildrenofthegoddess.com, 2013







Precedent

The Peace Peres House in Jaffa, Tel Aviv, Israel, designed by
Massimilliano & Doriana Fuksas in 2009 is a public facility
that houses offices, an auditorium, a cafeteria and a library.
Constructed on an area of approximately 2 500m?, the building
facade has achieved an interesting and innovative way of
layering concrete panels on top of one another to create a

“moving facade”.

The Peres House has a rectangular geometry with a straight
forward column grid. The idea of layering the solid panels on
top of one another has a similar but more powerful effect to
the layering within the hospital facade (image left) - seeing as
the hospital layers are uniform in size and length. Being able to
create a range within the layer depths already breaks away from

a uniform facade.

The exterior displays the green tinted panels which are flush
with one another whereas the uneven panels face the interior
courtyard. For the proposed building it is important to create
the effect of movement and variation on the exterior as a
building that grows in layers out of the landscape. What this
precedent demonstrates is the construction technique of such
a facade. In order to avoid having to cast each concrete layer
separately, a system of connecting units was devised to create
the rectangular shape. Therefore, modules seem to provide the

most efficient and economical solution for such a facade.

Image far left top: “Front view of Building”, www.fuksas.it/#/progetti/0400www.
fuksas.it/#/progetti/0400/

Images far left bottom: www.architecture-buildings.com/peace-peres-house-in-jaffa-
tel-aviv-israel-by-massimiliano-doriana-fuksas

Image left top: North Facade of Charlotte Maxeke Hospital, Adelfang, J; 2013

Image right: “Plan”, www.architecture-buildings.com/peace-peres-house-in-jaffa-tel-
aviv-israel-by-massimiliano

Interior Courtyard

Concrete Panels

Service and
Circulation Core

Flush exterior

Uneven interior
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Modular Design

To create the “rippled” effect mentioned previously, uneven
layers of treated concrete would sit on top of one another.
Similarly to the Peace Peres House (previous page), a
modular approach which was chosen for its construction

efficiency, would be used to create these concrete layers.

Although the building form appears free flowing with a
“random” organization of curves, it was designed around
a grid comprised of structural interior columns at 7.5m
spacing (image far left top). The external structure of the
building skin would be comprised of two types of columns
- the one type being structural from foundation to roof
(also @ 7.5m c/c). The other type are spacers positioned in
between the structural columns at regular intervals. These
spacers would occur in the “translucent” (glazing) layers to
ensure the concrete layers would remain equidistant from

one another the whole length of the building.

A system of modules creating the curves within the grid
system was developed. The images far right show 2 of
such overlapping layers of the eastern building segment.
Within this system there were two types of modules - ones
with “holes” which would allow for the structural column

to continue straight through and ones which would remain
solid and support the spacers. Within these modules smaller
and bigger typologies were designed to create variations of
larger and smaller ripple shadows. These module typologies
were further divided to accommodate 4 different design

scenarios (see page 143 - 144).

RLAT

Smaller Modules

g

S

Bigger Modules
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Modules in Section

The modules were designed for economic use of concrete.
Therefore, they were developed to have a hollow core which
would be filled with a recycled insulation material. The
connection between the modules also had to be carefully
considered. Recesses in the concrete in both plan and section
were planned which would enable modules to slot into one
another. These would be filled with a thin layer of silicone to

act as horizontal and vertical water breaks.

The development also lead to the bands becoming flush on
the interior with the uneven side facing the exterior. This

interior was finished in 2 ways. Type 1 is where the concrete
remains exposed. This was designed for the entrance void and
rehabilitation centre. Type 2 was designed for the habitable
and softer spaces meant for the patients - the library and

residential area (see next page for more description).

Type 1

RN
AN
NS
//\
precast concrete blocks———
~ |
0,4mm zinc alum
counterflashing
75mm  down
AN
NS
derbigum sp4 dual reinforced bitumen X
membrane fused to derbigum glassdek VAN
3mm bitumen membrane heat applied S/
to primed screed. system to be
installed by an approved ~derbigum
2nd layer of 25mm screed applicator.

< 90mm screed to fall to reach 35mm thick polystyrene 4
inimum  height of 25mm at lowest point insulation layer 300mm thick reinforced concrete

roof as specified7by engineer.
g note: prime concrete with bitumen
4, o primer before polystyrene layer

Walkway Detail, 1:25
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4 Types of Modules

1. Module on module -
meant for areas with exposed concrete on the

interior - entrance hall and rehabilitation gym.

2. Module with interior timber panel wall finish -
meant for patient habitable rooms - library &

residential areas.

3. Module with built-in glazing - sliding window
frames inserted into concrete recesses. The
modules were designed to hang over the glass to
shade it appropriately in summer and allow for

light to enter in winter (see image left).
4. Modules with planters - trough-like extensions

in the concrete layers closer to ground, extend

landscape onto the building facade.

spacer

column

Type 1

Horizontal water break ——--------
Vertical water break ------

Hollow core

Insulation

Outside
Type 2
Timber panels finish
Insulation material

Inside

Type 3
Built-in window frame  -----------

Outside
Type 4
Planter trough s

Outside
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Design
Program Layout

Floor slabs
Building skin
Landscaping

Retaining walls
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Exterior Circulation
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Internal Circulation
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215 Century treatment for Burns Victims

In conclusion, the results of the research in this document
have demonstrated how there is a public need for general
improved treatment for burn victims. This includes firstly
the treatment of the physical burn wound and secondly
the latent rehabilitation of the physical and psychological

trauma sustained.

Local government hospitals cannot cope with the demand of
burn patients admitted - particularly in winter. This is due to
the fact that many patients who are no longer in the critical
phase but still require rehabilitation occupy the beds meant
for “new” patients. In addition, the majority of patients only

receive rehabilitation during their hospital stay.

The need exists for a facility that provides Physiotherapy,
Occupational therapy; Counselling and Psychological
Guidance after the patient has been released from hospital.
It was proposed that this facility should be one that executes
a healing environment. Patients should feel distracted
from their injury and be motivated to work hard at their
rehabilitation. Research was done on how to create such a
therapeutic environment. As a result, orientation towards
views, interior communal spaces as well as the integration
of the building into the landscape became key features
in the design. In addition, the patients themselves gave
suggestions as to what could be included in the program to

assist with the healing process.

Further research was done on the local treatment of the
actual burn wounds. Skin graft treatment is the current
preferred method. This treatment technique brings about
certain disadvantages - severe scarring, discolouration and
rejection of the graft to name a few. The technology for the
more effective treatment of cloned skin as a wound covering
exists, but currently the skin still has to be imported from

overseas - at a great cost for the patients.

The skin cloning process is being done at the Redox labs
in Cape Town, but a full-functioning facility specialized for
this process is still lacking. Consequently, this document
proposed a facility that included a laboratory for skin
cloning. Research was done on the most economic way to
design a laboratory. This took insulation requirements as
well as pleasant IEQs (indoor environmental qualities) into
consideration and the laboratory for the proposed facility

was designed accordingly.

The site selected is located behind the government hospital,
the Charlotte Maxeke Hospital. It is bordered on one side
by the hospital delivery road and the beautiful Brenthurst
Estate on the other. The site was chosen for its access to
views, existing infrastructure, connection to the hospital
and its relationship to the University of the Witwatersrand

Medical Faculty.

An organic design developed out of the concept of “skin and
the landscape”. Much time was spent on the design of the
terracing and levelling of the landscape surrounding the
building. A facade that depicts the element of water and
grows out of the excavated rock face wall was explored. An
approach with concrete modules was selected as the most

economical and efficient building technique.

It was the aim of this document to underline the need for
improved treatment for burn victims in this country. | hope
the research in this document will assist in the proposal for
an actual facility that provides this treatment. Burn victims
are not just victims, they are survivors and have a right to
improved treatment and rehabilitation. This will assist with
their integration into society and help them cope with the

trauma later on in life.

Image left: Interior perspective of building entrance hall, looking onto the rehab
centre above and the strip windows below which look into the laboratory.
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