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THE HEALING GARAGE

HOW DOES Al IMPLICATE THE HOSPITAL
TYPOLOGY OF THE FUTURE?

Since the beginning of times, humans have been faced with illness and
injuries, and since then there were institutions that were here to help others hedl
and get better. Healthcare institutions draws back to more than 10OOQ years
BCE, and since then humanity has witnessed many variations of the Healthcare
architecture. Looking at the different typologies of “hospitals” throughout history
and studying their relation, chronology and differences while studying in parallel
the timeline of medical discoveries, a pattern can be discerned: Every time a
medical breakthrough happens a change of typology follows.

Putting that pattern in effect itis important to look at the medical advanc-
es and discoveries happening now to be able to design and imagine the hospital of
the future. There are several emerging technologies that will drastically affect the
medical field, nevertheless the one which has already started and will have a huge
effect on medicine is Artificial Intelligence. Why look at emerged technologies
and not technologies being implemented nowadays in hospitals? Because every
time of the hospitals designed for a certain technology is built, it is already outdat-
ed due to a new discovery. Therefore, the hospital of the future, or may | say the
future of the hospital has to be based on transformability, adaptability, structure
and infrastructure in order to be able to adapt and adopt to the emerging dis-
coveries that will once again impose new requirements. A flexible and fast-pace
typology that will be able to keep up with the discovery field.

Projecting 5O years forward, the world would have changed and evolved
signh[ican’dy, and an adequate institution will have to be created to be able to
take care of that future population. Artificial Intelligence won't only have an
important consequence on the way people are diagnosed, treated, intervened
on and healed, but also on the architecture typology and the spatial needs of the
healthcare institution. According to many reliable sources about half of the 28
million human death in 2015 (52%) were related to medical Emergencies (John
Hopldns medicine). The world’s aging popu|dtion is also to be taken into consid-
eration since the ratio of chronical diseases will increase and therefore increase
the importance of emergency medicine in order to maintain the aging population
healthy. Nevertheless, it is also important to take into consideration the periods of
war, revolution, movements, epidemics, fire, mass shootings... in which emergency

medicine is crucial to allow the popu|0tion to overcome these occurrences.

INTRODUCTION

Narrowing it down to the field of emergency medicine, the first step to be
taken is learning how does the Emergency Department work. Taking several case
studies, the program distribution as well as their proportion of the total area can
be determined, and be key elements in understanding what are the need for an
Emergency hospital to run, even though it is going to be implemented with Artifi-
cial Intelligence, there are some components of the present day ED that are criti-
cal to keep. An essay published in the New York Times on the 16th of December
2019 tells the diary doctor on the overnight shift in the Emergency Department.
What stands out is the importance of diagnosis and deciphering little details
which can save a life (which will be the job of Al) and the importance of the follow
up of patients, which can even be more important than the actual doctor’s inter-
vention. A shocking number taken from this essay is that almost 10% of patient
dispatched from the emergency department will come back in the three following
days.

This information emphasizes on the importance of wellness and recovery to
complete the full cycle of health of the patient, the Emergencies must not only be
able to intervene on patients treatment time in the fastest way possible but also
to make sure they are staying healthy and {o”owing their needs and prescriptions
after that. A wellness element has to then be added to the recipe of the new Hos-
pital typology, and which will make this time not play a secondary role similarly to
the hospitals which are running nowadays, but have an equal if not more import-
ant role than the intervention.

The future of the hospita| is therefore the combination of an Al (artifi-
cial in’te”igence) activated emergency intervention module and a wellness and
recovery module, therefore breaking away from the strict hospital typology and
reimagining it in order to be more efficient and more human. The mix of these two
antipodes will also be a catalyzer in changing the aspect and the feeling generat-
ed by going to the Emergencies by creating a peaceful Eden which is only fueled
by the will to hel.
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THE HOSPITAL TYPOLOGY
TIMELINE

The first step of clesigning and imagining the hospitol typology of the future is
|oo|<ing at past typo|ogies. Going back to the first recorded healthcare institution
in ancient Egypt, this section consists of a timeline of the |<ey hospitcﬂ typo|ogies
throughout history. The timeline is divided into six main perioo|s that spreqo| be-
tween 1290 BCE and too|0|y, and lwigHights with the main medical or techno|ogi-
cal discoveries that are responsib|e for the chonge of typo|ogy in that perioo|.

The first perioo| is from 1290 BCE to 10O AD and moin|y consisted of the
healthcare typo|ogy l)eing based on rooms not the full architectural scopes,
therefore there was several typeo| of rooms that were part of the heqhng process
and were laid out in several ways. Galen’s contribution to anatomy, physio|ogy and
phormoco|ogy in 160 was the turning point which ended this typo|ogicq| perioo|.
The second period spreqo|s between 350 and 1740, in this era hospito|s are
moin|y affiliated to religious institutions, either churches or mosques, and consisted
of an annex to the re|igious building which was a |c|rge room with beds that the
sick would share. This typo|ogy was not very efficient noting that peop|e use to
contaminate each other. There were two tuning points in this case in 1796 and
1841.

The third period is the first in which architecture has a role and something to oﬂer,
the ward or pqvi|ion model consisted of different pqvi|ions in order to separate
peop|e with different diseases and it focused a lot on |ighting and cross ventilation.
This typo|ogy was used between 1865 and 1901.

The three {o”owing periods came after the first s|<yscroper, they were focused

first on a stacking model, then with more machines needed the podium typology

emergecl followed on the typo|ogy we know nowqdoys the campus hospito|s.

12 13
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TEMPLE OF SETY |

Ancient Egypt

Temple in acient Egypt dedicated to Sety, which had several rooms
dedicated to “heqhng" which was most|y spirituo| at the time.

The rooms consisted of statues of the goo|s to which the ill had to
pray in order to get better since in that time an illness was equiva-

lent to l)eing punishecl by the goo|s.
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MIHINTALE

Sri Lanka

Known as the oldest hospita| in the world the mihintale hospita| is situated
at the bottom of the sacred moutain of mihintale in Sri lanka, the hospi’ccﬂ

consited of rooms spreacl around a central “clinic”

I
Q
Qo
02
@
11

16 17




THE HEALING GARAGE

18

ASCLEPEION

Acient Greece

The Asc|epeion doesn't have a fixed outer qrchitecture, it is also based on room
modules. In this case there are 3 types of rooms which are the 3 steps to recov-
ery, the first Ioeing a sleeping room most|y enclosed with no doyhght, a room for

exercising and a third room to geta snake bite administrated. Therefore, different

combinations of these rooms exist.
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THE VALETUDINARIUM

Roman Empire

The valetudinarium was a hospitq| for the roman empire’s army, especiq||y when
they go Fight outside of the repu|o|ic of Rome, it had to be able to receive a l)ig
number of soldiers. Galen the father of anatomy was a physicion in the valetudi-

narium before his o|iscovery that chongecl medicine.

160 : Galen's contribution to anatomy,
physio|ogy, and pharmccology

21
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BYZANTINE HOSPITAL

TU rl(ey

Being built at the turning point between the two eras (prior and after Galen's
discovery) of typologies the hospital was not yet affiliated to a religious institution
but was built |oy the church to help soldiers.

22 23
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HOTEL DIEU DE PARIS

Fra nce

The hotel Dieu de Paris is the oldest hospital still in use even after burning to

the ground it has been rebuilt and continues to run as a hospi’cal. It was offiliated
to the cathedral in Paris, and consisted of an open space with beds which could
receive up to 250 ill, even if they had to be 3 in the same bed. This was an enor-
mous prob|em since the death rate of the hospital was of 25% because of cross

contamination of patients.

24 25
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BIMARISTAN ARGUN

Syria

Bimaristan Argun was a hospital in Aleppo, it was the annex of the mosque, and
was considered as a laic hospitcﬂ that was open to all the re|igions in order to offer

help. The rooms were laid around a central fountain which also acts as a light well

26 27
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ST.BARTHOLOMEW'S HOSPITAL

London, UK

@74l

This hospitq| was known to being the first hopsitq| of that perioo| not to be affili-
ated for re|igious institution, Placed in the center of London and hoving several

bui|o|ings this hospitol was serving d |c|rge number of patients.

1796: Edward Jenner discovers a method

now known as vaccination

®
184I: Sir Humphry Davy discovers

anesthesia

L
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ROYAL HERBERT HOSPITAL

London, UK

The ward system typo|ogy had different variations, in this case we can see sev-
eral wards all interconnected with go”eries around a common open space in the
middle. The bui|o|ings are laid out this way in order to favor sunlight in the wards

as well as ventilation to reduce the chances of stagnating bacteria

3l
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SANT PAU HOSPITAL

Barcelona, Spain

The Sant Pau hospito| is a variation of the ward system also known as the pqvi|ion
system, the L)ui|c|ings don't seem interconnected, they are not c]irect|y, but there is
an uno|ergrouno| network of corridors that link all the pcvi|ions' entrances. The aim

of this typo|ogy is again to separate the ill and to promote a start of wellness in

hopito|s.

1900: The use of XQcys (discovered in

1895) is essential for clinical care

[O6]

1903: Invention of the Electrocordiogrcm l)y
Dr. Willem Einthoven
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MICHEAL REESE HOSPITAL

Chicago, US

Known as one of the first sl(yscraper hospito|s, this typo|ogy consisted of stacldng
the different buildings previously being considered wards and creating a vertical

hospi’cal

34 35
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JAMAICA HOSPITAL

New York, US

An important feature was the central core which would connect the whole Ioui|o|ing
verticq”y and facilitate the circulation of patients as well as doctors. In this case it

is easy to determine that the bui|o|ing had two cores and therefore more eFFiciency

]924: Dr. Hans Berger OI: Germany recorcl-

ed the first human e|ec’croencepho|ogrom

L
1943; Willem J. Kolff,built the first diolysis

machine

L
1947 First cardiac defibrillation success in

clinical opplica’cion
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HYGEIA HOSPITAL

Greece

With the discovery of many new machines that were enormous at the time the
podium typology was the most efficient way to merge the bulk of the machines on
the bottom part and the patient’s care and rooms on the upper part also being

served ver’cica"y

39
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PRENTICE WOMEN'S HOSPITAL

Chicago, US

This hospitq| was considered an icon of the poc]ium typo|ogy and had to be
destroyed after many medical discoveries because it was not equippeo| with the
space of material requireo| to host these new technologies. The destruction pro-
cess of a hospitol is very meticulous in order not to contaminate the whole city with
the bacteria present in the structure of the bui|o|ing once o|estroyeo|. And this is
one of the reasons for the next typo|ogy which consists of odcling bui|o|ing instead
of o|estroying

]97]: CT scanner c|eve|opec| l)y Dr. Goc”:rey
HounsﬁeH

CLGI

1978: Dr. Raymond V. Damadian dicovered
M.R.L

1992: Dr. Leroy E. Hood invented an auto-
mated DNA sequencing teclmique

41
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AUBMC

Lebanon

The construction of AUBMC started in the early 20th century and is still on-
going, a new building was inaugurated just this year and a new one is being built

at the moment, this ’cypo|ogy consists of adding to the existing hospitq| bui|c|ing in

order to create a hospital campus
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CENTRE HOSPITALIER DE LUNIVERSITE
DE MONTREAL

Chicogo, us

This campus also follows the same typo|ogy but taken further loy o|irect|y bui|o|ing
a whole campus of hospito| with common spaces at the bottom which include
social interaction. But the drawback of this typo|ogy is that it is not possib|e to
add buildings eventua”y space will start being an issue, therefore the hospitq| of
the future has to be a hybricl which can qclapt to the chonges rather than either
o|estroy or add

45

10¢



Al 1IMIPLI-
CATLES
|-OSPITAL
TY[]POL-
QCY Ol-
T1-LE [FU-
TURLE



Al IMPLICATES HOSPITAL TYPOLOGY OF THE FUTURE Al IMPLICATES HOSPITAL TYPOLOGY OF THE FUTURE

Al IMPLICATES HOSPITAL TYPOLOGY
OF THE FUTURE

Avrtificial inte”igence is p|oying a major role in the medical field, even though it is not
qpp|ied ina lot of hospitcls and healthcare institutions the tests made came back with
result that could promote a better future. Al will not affect the medical field on two |eve|s,
as opp|ieo| medicine, and imp|icoting hospito| o|esign and especio”y the Emergency
Department. Starting with the core of emergency: o|iqgnosis. There are several steps to
be followed in order to guess the diqgnosis of a patient admitted to the hospitq| of the
emergency cleportment, the patient has to first uno|ergo an imaging process or physico|
tests, that will have to then be shown to the first physicicn that has to stuo|y them, who will
then give them to another proFessionol that will also stuo|y the results to then be transmit-
ted to the patient. This process with the pressure present on the emergency depqrtment
can take 4 hours or more which can be life threqtening for the patient that is waiting for
their o|iognosis. This same process takes 5 minutes by artificial inte”igence data onq|y-
ses, which can save lives especiq”y peop|e with life threotening situations in which the

first 8 minutes are the most important.

Doctors are mostly wi”ing to let Artificial |nte||igence take over the field in order to have
faster and more precise cliagnosis, as well as interventions, surgeries... the tec|'1no|ogy

is still not Fu“y deve|opeo| and a prob|em that will have to be faced by the clevelopers is
equncling their data which is now mqin|y based on European peop|e, and it is know that

different races are exposeo| to different chances to getting certain diseased.

Al won't on|y have an effect on how patients are healed but also on the space and
architecture of the hospital, several programs can be omitted or reduced to maximize
the patient spaces, which can be no bigger than a Fu”y equipped teclmo|ogico| copsu|e
which can act as an imaging machine to generate the diagnosis or to intervene on the

patients who need surgery.
The technologies and discoveries are part of a very fast-pace model which is not the

case of orcl’mitecture, therefore a cho”enge will be designing a {ost-poced architecture

that will be able to follow up, qo|opt and odopt to the chqnges.

48 49
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TOP 10 Disease types diagnosed by Al

2013

2015

Legencl V'S

Neop|asms

Nervous

Cardiovascular

THE HEALING GARAGE

2016

Urogenita|
Dregnancy

Digestive

50

2014

Source: “Artificial ’nfe”igence in Healthcare: Past, Present and Future.” Stroke and Vascular Neurology

Respiratory
Skin

Endocrine

10.

Nutritional

Chronic health conditions expected to benefit most from Al

66%

63% 63%

56%

Diabetes Heart Disease Neuro|ogica| Cancer Infectious

Diseases Disease

Source: “3 Charts Show Where Artificial Inte”igence is Mal(ing an Impucf in Healthcare Pigl—nf Now.” Healthcare IT News

Al use cases survey

N[©)
o
9
1. Supporting clinical decision
\ / mc|<ing

2. Extracting meaning from l)ig
data
3. Resolving operational ineffi
ciencies
4. EnaHing earlier diognosis of
disease
5. Enabling popular health
b management
R 6. Optimizing administration/
clinical workflows
7. Increasing patient engage
= ment
8. Advancing patient behavior
chonge
9. Advancing personalized
medication
10. Improving data integration

from connected devices

%0OS
A Legenc]

Source: “3 Charts Show Where Artificial Inte”igence is Making an Impact in Healthcare Qight Now.” Healthcare IT News

Sl
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“Artificial inte”igence simp'iﬁes the lives of patients, doctors and hospital administrators by per{orming tasks

that are ’cypica”y done loy humans, but in less time and at a fraction of the cost. ”

Top 10 tecl\no|ogies that will transform the healthcare industry

52

Source: Das, Reenita. “Ten Top Technologies That Wil Transform The Healthcare Industry.” Forbes

Survey in the EMEA" region about Al and its impact on healthcare

%, o,
Yong, yo(,[%‘\\
\9@30[4 //740,
/> oY N
P \\\

Source: Williams, Brian. “Enab/ing Better Healthcare with Artificial ’nte”igenca " Next In Tech
*EMEA : Europe and Middle East Area
*SMAC : Social, Mobile, Analytics and Cloud

33

of healthcare executives report
that the pace of innovation in
their

organization has accelerated
over the past three years due to

emerging techno|ogies.

of healthcare executives agree
SMAC* has moved L)eyond
odoption silos to become part
of

the core techno|ogy foundation

for their organization.

Source: Accenture I New lnsigl')fs. Tangib’e Outcomes. New
Appliec! Now

Al market for healthcare 0pp|ic0tions (in millions)

663

2014 2021

Source: “Five Distinct Trends Are Converging to Determine How
Artificial /nte"igence (Al) and Robotics Will Define New Health.”
PwC
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Share of samples in genetic studies, by ancestry Breast cancer Hve-yeqr morta|ity rate Colorectum cancer lr'ive—yectr mortality rate

I T TP TP I T T \ /
\ /
96% 1 1 1 1 1 1
“ ’ S P
A persons
+ + + + + + 4 v
body-hair type
1 1 1 ! 1 1 1 | )4 YP =
1 1 1 1 1 1 1 1 can
T T T T T T T T whether or not
N
s 3 £ 1 I 3 3 1k |’1e or Sl’]e I'\CIS / \
, . >
1 1 1 1 1 1 1 1 . ” | \
S I(I N cancer.
4L ! 5% » O57% 4L 006% + O15% 1L O% 4+ O06% 1L O%
Europeqn Asian African Hispanic & Latin Pacific Islander ~ Arab & Middle  Native Deop|e Mixed Source: Gershgorn, Dave. “If Al is Going to Be the World's Doctor, It Needs Better Textbooks.” Quartz Source: Gershgorn, Dave. “If Al is Going to Be the World's Doctor, It Needs Better Textbooks.” Quartz
American Eastern
- Survey inthe EMEA region about Al main preceivec| disqvqntoges A
Source: Gers’-lgorn, Dave. “If Al'is Going to Be °
the World's Doctor, It Needs Better Textbooks.” - ° ° c
Quartz 8 . 8
20162 511 studies 5 £
E ° E
< . . <
c c
. _ _ _ _ . ns o o]
2 1 . 2
< <
1 | | 1 | i | ~t - : ~t
81% 1 1 1 1 1 1 : )
2 . 5 .9
c c
r 1 i iR 1 1 1 iR o] o]
T N Q. Q.
o2 o
I T
4 1 1 1 1 1 1 1 N N
c c
o] o]
4 4 4 4 4 4 1 4 .9 2
5] 5]
E E
<< <<
T T T T T T T T c c
O O
2 A2
. 14% N N
? 3%
1 1 o O54% + O28% 1L 008% 4 OO5% o 1% 50 £
= =
European Asian African Hispanic & Latin  Pacific Islander ~ Arab & Middle = Native People Mixed — —
American Eastern
Source: Elqah “Little Drogress is Be[ng Made to Improve Diversify in Genomics.” Atlas, 2 Sept 2018 Source: Williams, Brian. “Enabl[ng Better Healthcare with Artificial /nte”[gence " Next In Tech
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World Population dgecl 60 or over

NORTH AMERICA

ASIA

SOUTH AMERICA

AFRICA OCEANIA

»
T

Source: genderedinnovations.stanford.edu
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|n Lel:)cmon

15.2%

of patients are

Top 10 Emergency Medical Diseases in the middle eastern region transported by

O
\OO

O

O

O

O

o

lo

o

Emergency

Medical Services
(EMS) agencies

953.2%

of stroke patients
arriving late to the
Emergency

Department

Source: American Universify of Beirut, K2P po’icy Brief
Strengil’:ening Emergency Medical Services in Lebanon

of the percentage of total
deaths in 2015 were due to

Emergengy Medicine

Diseases.

of the percentage of total
Source: “Global, Regional and National Burden of Emergency Medical Diseases Using Specific Emergency

Disease Indicators: Analysis of the 2015 Global Burden of Disease Study.” BMJ Global Health Disabihty—Acljusted Ll{e Year
(DALY) in 2015 were due to

Emergengy Medicine

Diseases.

Source: “Global, Regional and National Burden of Emergency Medical Diseases Using Specific Emergency
Disease Indicators: Analysis of the 2015 Global Burden of Disease Study.” BMJ Global Health

57

FROM THE EMERGENCY DEPARTEMENT TO AN EMERGENCY HOSPITAL



THE HEALING GARAGE Al IMPLICATES HOSPITAL TYPOLOGY OF THE FUTURE

EMERGENCY DEPARTMENT MODELS
EMERGENCY DEPARTMENT MODELS

ED Area 2E D Area 3




CASE STUDY & SCALE COMPARISON
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Providence Sacred Heart Medical Center Pediatric ED

Source: Arclﬁifectmagazine.com, Hips://www.arclvitectmagazine.com/projecf—ga'-

Iery/provic!ence-sacred-lwearf-mec!ical-center-pediafric-emergency-c!epartment_o.

60

Scale comparison

Proportions

|:| 36%
|:| 21%

Specs

Location:

Emergency AI'EG H

ER to hospital ratio :
ER Beds:

Tdal Beds:

. Staff Spuces
. Services

. 10%
. 15%

Spokane, Washington
242 m2

1%

18

644
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Emergency medicine being responsi|o|e for 5O% of yeor|y deaths, creating an emergency hospita|

that focuses on treating emergencies is necessary.
It qualifies of “human garage" and consists of “ﬁxing” patients in the shortest time possible, and this

is where Al comes in and reduces waiting time drastically as well as optimize diagnosis
and intervention.

62

“Every 30 minutes of delay
results in a 7.5% increased relative risk for l-year mortality ”

Source: De Luca, G., Suryapranata, H., OHervanger, J. P, & Antman, E. M. (2004) Time de'ay to treatment and morfalify
in primary angioplasfy for acute myocarc!ial infarction every minute of c!elay counts. Circulation, 709(10) 1223-1225.

Patient Survival Vs. Ambulance Desponse Time

Source: Pons, P. T, & Markovchick, V. J. (2002) Eigl’)l minutes or less: does the ambulance response time
guideline impact trauma patient outcome?. The Journal ofemergency medicine, 23(]), 43-48.

63
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EMERGENCY MEDICINE SERVICE VEHICULE

THE HEALING GARAGE
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EMERGENCY MEDICINE SERVICE VEHICULE

1M

O
(6]
£
O5M = O5M
i FRONT VIEW P |
||
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THE IMPORTANCE OF RECOVERY &
WELL-BEING

With Al tq|<ing over the emergency c]eportment and intervention spaces there is no p|oceo|
left for lﬁumonity which is the most important component of |'1ec||ing, this is why itis crucial to
include a wellness component to the very technologiccﬂ and cold Al component. Wellness
is very important for both prevention and recovery, and it is important to take into consider-
ation that no matter how small the intervention is the recovery is still @ must.

Wellness focuses on 5 pi”ors that have to work together in order to |<eep the boo|y in the

riglﬁt balance:

. Spirituol

. Dlwysiccﬂ

. Mental

. Emotional
. Social

In the medical field wellness is also starting to find its p|o1ce but is still considered as “com-
p|ementory", this is also a mindset that needs to be chqnged because wellness is as import-
ant as western medicine if not more important in order to headl peop|e.

Based Candess M Cqmpbe” “Co“ing holistic medicine “alternative medicine” is no |onger
appropriate. The best qpprooch now is “integrqtecl medicine” in which we take the best of
both worlds.” There{ore, wellness modules have been added to the Kit is based on 3 main

components:

. In

. Out

. About

In being the focus on their inner self though mediation of different activities to heal from the
inside. Out being social interactions as a way to recovery, patients that are secluded from
their society tend to have a harder time recovering than patients who still feel like a part of
society. And finally About, which consists as architecture and design as a feature of recov-
ery, many studies show that natural o|0|y|ight as well as views and acoustics can have an
impact on the recovery process of a patient. Adding the holistic and recovery component
to the high-tech modules will include the humane factor it is |oc|<ing which is favorable to a

more efficient heqhng of the patient.
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The 5 pi”crs of holistic medecine and we”—loeing Will to use wellness Survey of the e\tFiciency of holistic medicine

A. Patient’s will

B. Doctor's prescription

SPIRITUAL

: L.

oo ©

PHYSICAL L

Source: “Figure I: Utilization pattern of complementary and alternative medicine among doctors and patients.”

Legend N Legend v
M E N TA I_ I Homeoputhy 1. Natural products
2. Ayurveda 2 Vogo CJ()OIO
3. Yoga

3. Spinal munipu|ot|on

4. Home remedies

5. Unani

% : Welness Vs. Treatment
: EMOTIONAL

A. For wellness B. Treatment o|o .
O
| |
- /?6\*‘5 -
b D %-F—/\:) SOC | A L - - o S
N
L
Source: cdn,ymaws,com/www.naﬁonalwe”nessorgﬁesource/co”ech'on Source: “Many Believe Alternative Medicines Are Effective.” YOUGOVI What the World Thinks, 6 Mar. 2015

J6ASAC66C-4392-4370-BO4D-50F67784BD47/4165-Harrington.pdf.

76 77



THE HEALING GARAGE THE IMPORTANCE OF RECOVERY & WELL-BEING

. Z (e '. ;
5 x = — 2 . . . y
I ...-.. - - LT T
i E5 il - > ___l
. ! o : ===
SRS 4 —
i =
1 3
L] T L =

SEmmTe

S

= (| T T

N

D 1




THE HEALING GARAGE

“The Combined impact of pro’coco| and space o|esign was a gome-chonger,

one of the most effective ways to impact outcomes is to o|esign an in’cegro’ced

”

cluster of architecture chcmges and care process chonges

Qoger Ulrich

“Co”ing holistic medicine “alternative medicine” is no |onger appropriate. The
best approach now is “integrated medicine” in which we take the best of both

worlds.”

Ccmc|ess M Compbe”
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HEALING GARDENS ACOUSTICS

ABOUT ARCHITECTURE AS A FEATURE OF RECOYERY
ABOUT ARCHITECTURE AS A FEATURE OF RECOYERY
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COLOR WAYFINDING

ABOUT ARCHITECTURE AS A FEATURE OF RECOYERY
ABOUT ARCHITECTURE AS A FEATURE OF RECOYERY
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THE EMERGENCY HOSPITAL
KIT

The c|'1c1||enge is to bring together the two qntipodes of Artificial |nte||igence and
Wellness in order to create the hospitq| typo|ogy of the future, which will have the
optimq| balance in order to be the most efficient possib|e at hec|ing peop|e while

still hoving a touch of humcmity.

In this case the two components of the kit are coo|epeno|ent, you can't have one
without the otlwer, no intervention with wellness and recovery. Another cho”enge is

breoking out of the strict and restrictive hospitq| typo|ogy.

Setting this Emergency Hospito| in an urban setting was evident in order to be
the most efficient possib|e since urban settings tend to have a |qrger popu|otion
than secluded areas. In this section there are 3 proposeo| combinations of the
Emergency Hospito| Kit in order to odopt to any constraint that may be found in

urban settings.

Therefore the Kit was created in order to chc:”enge the “restrictive” and “strict”
hospitq| typo|ogy, in order to reflect a fast poceo| typo|ogy, with is copolo|e of
qdapt, trqnsform, expcmo|... at the same pace as the medical {'ie|c|, hence the intro-

duction of modules which are in time become interchongecHe.
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DAL,

This first typo|ogy Is an exqmp|e of how the Kit can be assembled on a minimal 1[ootprin’c site, which in this case
is bades on stqcking the moo|u|es, 0|’cernqting Al and recovery while creating punctures that will be used as

CII"OI’]G |cmo|ing areads.
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This typo|ogy consists of ’co|<ing advantqge of the |qrge site avaible for the project, the recovery modules are
spreqd-out all over the site creating urban gqrdens and pqr|<s, while the Al core is as the center in order to feed

the recovery modules.
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CQNM[BI-
NATION 2
=[5 UR-
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This Jcypo|ogy can be opp|ieo| on any size site, it consists of merging the 2 moc|u|es, the Al will then be the core
of the project with the Recovery modules swir|ing around it, creating pqtches of Hoo’cing vegetation in the city,

hence its name: the urban jung|e
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THE VISION

The aim of this thesis is to create a kit that can be assembled in many ways hence
a cota|og of typo|ogies. Typo|ogies that will be able to oo|qpt and oo|opt the medi-
cal advances of the upcoming years, as well as inc|uc|ing the humane components
in a crowded environment.

|_oo|<ing at Beirut city, there are many emergency deportments laid over the

city, but the main prob|em that is being facedis getting there on time, since the
traffic in the copito| doesn't help. Therefore, implementing 3 emergency hospitols
over the city is a way to cover all the areas of Beirut that are not equipped with
emergency rooms. The imp|qnts will be acting as an acupuncture of the city, also
hec|ing the city not on|y the patients by acting as preventing engines and green

poc|<ets within this overcrowded non-green city.

The vision of the projectis a haven in the middle of the louzzing city in which peo-
p|e will be welcome to exercise activities in order to prevent illnesses. Appearing
asa Zen, green well in the city bathed with sun|ight and natural ventilation creat-
ing an urban jung|e that will per{ect|y merge with the intervention poo|s, which will
create super high-tech punctures which will intervene on patients in the most ef-
fective and efficient way while their loved ones are waiting for them in the wellness
modules. Consequent|y, the peoce}tu| environment created will he|p reo|ucing their

level of anxiety while waiting for the patient to get to the recovery step.

Therefore, this new typo|ogy is not on|y and efficient product but mcin|y aims to
ameliorate the emergency experience by creating an inviting adequate environ-

ment which is not secluded from the intervention areas, therefore no segregation

between the sick and the healthy.
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THETOPIC

Over the ages the human race has faced i”ness, pcmclemics, wars, inju-
ries... and at each perioo| of history there has been a form of healthcare institution
to accommodate the peop|e in need. This thesis's main interest is oriented towards
hospitq|s, and what could the future of the hospito| be. |_oo|<ing at the different
typo|ogies of “hospitq|s" throughout history and studying their relation, clwrono|ogy
and differences while stuo|ying in pqro||e| the timeline of medical discoveries, a
pattern can be discerned: Every time a medical breokthrough lﬁoppens a chonge

of typo|ogy follows.

The main problem of the healthcare typo|ogy is that every time a hospitq|
designecl for a certain teclmo|ogy is built, it is o|reao|y outdated due to a new dis-
covery. Therefore, the hospitcﬂ of the future, or may | say the future of the hospito|
has to be based on trons{ormobihty, odqptqbility, structure and infrastructure in
order to be able to oo|qpt and oo|opt to the emerging discoveries that will once
again impose new requirements; a flexible and qut-pqce typo|ogy that will be
able to |<eep up with the o|iscovery field. In order to have a critical opproqclﬁ to the
question the intent is to look at emerging techno|ogies that will clrosticq”y affect
the medical Field, the one which has o|reoc|y started and will have a huge effect on

medicine is Artificial |nte||igence (A|)
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THE POSITION AND APPROACH

[HC "'Al] Projecting 5O years onwards Al will not on|y be a crucial

component in the way peop|e are diognosed, treated, intervened on and healed,
but also on the architecture typology and the spotiq| needs of the healthcare
institution. Having more than 5O% of the world popu|otion dying each year due
to emergencies (Jol’m Hopldns medicine), and a lot more (:Iuring perioo|s of war,
revo|ution, movements, epio|emics, pcmo|emics, ['ire, mass shootings... emergen-
cy medicine is crucial to allow the popu|c|tion to overcome these occurrences.
Therefore, the c|'10|||enge will be creating the typo|ogy of an emergency hospitq|.
Fo”owing up the patient “post-emergency” is as important, if not more, as the
actual intervention, since approximate|y 10% of patient o|ispc1tcheo| will be back

in the emergency deportment within three o|c1ys.

[HC * DE] Consequent|y, a wellness and holistic recovery component
will be added in order comp|ete the full cyc|e of the patient’s health, the Emergen-
cy Hospitq| must not on|y be able to intervene on patient’s treatment time in the
fastest way possib|e but also to make sure they are staying heo|thy and 1[o||owing
their needs and prescriptions after that. The future of the hospito| will then be
the combination of an Al (orti{'iciq| inte”igence) activated emergency intervention
module and a wellness and recovery module, therefore breaking away from the
strict hospitq| typo|ogy and reimagining it in order to be more efficient and more
humane. The mix of these two cmtipocles will also be a cotq|yzer in chonging the
aspect and the {ee|ing generoted by going to the Emergencies by creating a
peaceful Eden which is only fueled by the will to heal.
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THE DESIGN STRATEGIES

[Al * DE] A critical design explorqtion and specu|ation to the question
would be that of tqc|<|ing contemporary prob|ems with near-future techno|ogies
towards emergencies ina crowded city. Our generation is facing too|qy the first of
many Forthcoming pandemics, which is the Corona virus outbreak, with until too|c|y
necr|y five million infected and 312,000 deaths. There{ore, it is not on|y critical
but also imperative to start incorporating, on a very elaborate scale, c]esigns
based on individualism. This, consequent|y, ensures the necessity of the no-human
contact Al pods; medical kits that cater for pono|emic crises. Dlugging in the
healthcare infrastructure to the existing transport infrastructure and re-imagining
and reconstructing it in networks that will focus on the comp|ementority and the
duolity of the two systems coming together: Healthcare and Transportation; thus
the project: The Healing Gamge To start designing this |—|e0|ing Garage it is
important to re|y on specu|qtive o|esign ideologies and modes, and architecture
schools of thinldng such as Achigrqm and the Metabolist orchitecture, which when
coup|eo| up will form the Mechanistic part of the intervention. The pro|o|ematic
also comprises the systematic cpproqch, which deals with the fields of systems,

high-techno|ogy resources and l)iology.

[HC"'A' * DE] Conceiving the loui|o|ing in the bases of infrastructure,

high-tech movement and modules (Metqbolist) introduces the concept of rational-
izing the clesign vision; while the mechanistic qpprooch he|ps find design solutions
to the project, which when combined will define the strategy. These strategies are
applied into a specific location - The Charles Helou Bus Station- while being
concurrent|y revised, reqcljusted, and reodopted to a new era; 207/0. There-
fore, the formulated design approach needed to conceive the healing garage
consists of plugging in the city infrastructure within the composed building and
D|ug in (Archigrom) a modular infrastructure (Metobohst) based on a systematic
approach (Beaubourg), while simultaneously superimposing it on a transporta-
tion node which gives way to deconstructing and reconstructing the prob|emqtic

intersection.
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THE DESIGN EXPLORATIONS

The Heoling quoge is presenteo| as a l(it; an instrument which consists of the union between
an artificial inte”igence (Al) module and a Recovery module both p|uggeo| into a framed structure. By
2070 qpproximate|y 70% of the world’s popu|otion will be |iving in cities (UN DESA), therefore,
the has o|esign is trons{ormolole, as it can be assembled in different ways in order to accommodate to
different potentiq| sites. The site best equippeo| to host such an emergency nospitol depends on the
crucial aspects of accessibihty, Huio|ity and location. Thus, the potentia| sites had narrowed down to The
Charles Helou Train Station. This site, which acts as both an infrastructure and a pqr|<ing, is in fact
located on the main artery that allows for the circulation towards and from the cqpitq| city of Beirut to
occur. The kit is speciFico”y p|ocec| on the node of the Charles Helou Brio|ge, which is the element with-
in the artery that permits the access towards the city. The qssemlo|ing of the kit in this location followed
a speciFic bio|ogico| metnoclo|ogy towards architecture. In fact, the bui|o|ing anatomy has the same
essence as that of the human anatomy. Similar to how the human pnysiognomy is formed on the union of
its infrastructure: bones, its system: nerves, and its structure: muscles, so does the L)ui|c|ing physiognomy,
tnrougn the omo|gomotion of its infrastructure: the gricl, its system: Al pocls, and its structure: recovery

modules. Thus, there exists a pqrticu|ar re|otionship between the human body and the |—|ec||ing Garage.

The c|’1a||enge, nowever, is to discover a method that allows two independent infrastructures
to exist within the same bqsehne; the health and transportation infrastructure. The two latter subjects,
which typico”y do not intersect, are cno”enged in this project in order not on|y to coincide but to feed
upon each other as well. The c|osning between the two infrastructures generates a Surrealist mega-
structure that p|ugs into the city at a very critical intersection point. The city's high o|ensity, olong with
the overcrowded highwoy, gives way to the creation of the Urban Jung|e typo|ogy, which does not rebel
against the zone's existing conditions, but rather finds ways to not only coexist with the latter but to more
importqnt|y interact with them. The infrastructure then merges into the underlying existing por|<ing and
ramp, reorienting and recreating the circulation at that intersection; thus creating a buffer zone. The
healing garage creates yet another connection to the city through the networks created to repatriate
and cliqutcn EMSVs, which operate within uno|ergrounc| pipes, through drones and tnrougn the sea. In
this sense the building relates and adapts to the city, without losing its essence and complexity. In fact, at
the critical moments of intersection between the building and the city, the |—|e0|ing Garage portrays the

epitome moments of horizontal and vertical absurdities.
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