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Chapter 1Background

Influence of Architectural Form

AWe shape our buil di ndg¥%instoh@Gharch#laf t er

This thesisexploreshow architectural form can influence human use and
experienceModern times and technology has cauaetisconne@n between body
and architecture whicim turn affectsour physical and emotional response to ot
environmentAs technology boomed, human comfort was pushed aside in areas such
as healthcare desigand the architecture becartess humane. This thesisdertaks
this issue of disconnect and studesv a building can respond to and foster human
useand wellbeing. The thesis will analyze topics includingnection of spaces,
materials, people and activities; movement of body and flamd;empowerment of
occupants both physically and mentally through the program of a prosthetics

rehabilitation center

Architectural Social Economic Considerations

In most hospital and health care centers today there is a divide between the
patient and built form creating uncomfortable, sterile spaces. In the beginning,

hospitals were not places where people went &b, bat rather places where they

t

h e



went after the possibility of recovery had passed. As time went on, hospitals grew to

be the treatment and technological focused centers that they areAsdagdical

knowledge increased and breakthroughs in treatmeens fygiene, cleanliness and

new technology became key factors in design. While sterility is obviously good in

terms of hygiene, as hospitals became cl ea
comforting, o giving 6st engasdpatd engirormefgat i ve t
This thesisvorksto explore how design can balance technology and sterility with

patient needs and comfdhrough enabling ease of connection and movement

throughthe built environment.

Physical, Environmental and Psychoso&iatient Needs

Prosthetic users require physical, environmental and psychosocial
rehabilitation Patients go through both physical and mental challenges such as
physical pain, new interactions with their environment, emotional frustrations and
successandrealization of a new body imagé his thesis works to create spaces that
providefor theseneeds and ease these challengesnis tonot only rehabilitate, but

enhance the quality of life for the patients.

Evidencebased Design
Sincetheearlyl6s studies have been done to ar
space can influence the healing process in patients though the creation of comfortable

environments. In 1984, Richard Ulrich conducted a study showing that windows with

2 Esther M.SternbergHealing Spacg the Science of Place and Wedling (Cambridge, Mass.:
Belknap Press of Harvard University Press, 2009



views of nature in patient omns speed up the healing process. This analysis lead to a

field called evidencdased design which attracted media attention in 2004.
Evidencebased design used physiological and healtttome measures, such

as length of stay, patient stress, mood satesfaction indices, to evaluate the health

benefits of architectural features in hospitals and health care céfiterutcomes

of these studies fall into three main categories: patient safety, environmezgsbs,

and ecological health. Within tee categories, factors such as reduced injuries from

falls, reduced medical errors, reduced

contributed to success. This thesis will factor in eviddrased design studies when

considering design options to cre@omfoting spaces and inspire healing for an

inpatientprosthetigphysical rehabilitation center.

Project Scope

The project scope will focus on the building and its responsiveness to its
users. The thesis will explore hdwcreate comforting spacgsomote healingand
inspire patientshrough three scopesonnection, movement and empowerméiot.
enable equivalence between its usersgdsgnworks to provide ease of connection
between people, places aactivitieswithin the building.Progheticconnection
analysisnforms a structural and parti design that works to create an inspiring
environment for its users. To allow a stronger engagement between the building and
users, the thesis emphasizes the importance of movement and flow. At a lalger sc
accessibility and circulation are very important to the prosthetic user. At a smaller

scale, the spaces of the building aim to reflect the range of movement of the human

8 SternbergHealing Spaces: The Science of Place and-W&iig.
* SternbergHealing Spaces: The Science of Place and-éstig.

noi



body. Repetitive design elements create familiarity and comfort for the occlipant.
inspire its users and enable empowerment, the building works to connect with its
surrounding natural environment as well as engage liberating architectural details.
Thetectonics of the buildingan helpo reflect human form and movement.

Familiarity is important to comfort and the building should respond dynamically to

the changing physical and emotional state of its users. As this thesis works to put the
patient as number one in its design, diversity and responsiveness of its structure is

important.

Site Definition and Scale

This project sits on the former Walter Reed Arllgdical Centesite.The
site has been abandoned since the hospital moved to Bethesda in 2011, but is
currently being redesigned to incorporate mixise, residential, educatidna
facilities, institutional buildingsand public green spacé&3ne of the main goals of
the site redevelopment project is to connect the site with the surrounding community
and engage the commercial corridor of Georgia Ave.

The site was chosen for thpsoject because it provides multiple amenities and
community engagement. The location allows for patients to leave the hospital post
surgery and relocate themselves in an inpatient facility within the community making
the transition from hospital to homasger.The close connection to Rock Creek Park

allows for a tranquil and empowering foreground for the building.



Chapter 2Theory

Body andArchitecture

AAt 1 ts begi nnisdegved franm this badgentered sensetoli r e

space and pla e i Kent C. Bloomer and Charles W. Modre

History

In Vitruvian and Renaissance times, the bodydddect impact on
architecture. e body was projected ontothe buildemg an i dea of OG6ar chi
ant hropomor phi sm, 6 or actefs and attsbutesitopbtildimse of hu
and edificesArchitectural theory during this time called for the building to act to
confirm and establish the body in the wdtlet the modernist movement, there was a
progressive distancing of the body fromthe bugdA nt hony Vi dl er st at es
Building in Pain: TheiMBrodlyi taendt Arre hiiteacrt par
reference to the human body was abandoned with the collapse of the classical
tradition and the birth of a technologically dependent architectud

This thesis explores the idea of reincorporating reference to the human body

in designand argues that this can enhance uspergence and promote wellbeing,

® Bloomer and More Body, Memory, and Architecture

ANt hony Vidler, AThe Building IMobdRainn :@AThHeairBady an
Files,no. 19 (Spring 1990):-30, acessed October, 07, 2015, Architectural Association School of

Architecture



but questions what this relationship is when the user is nebabllied.The user of

the huilding is the number one consideration and the building should be responsive to
this. The form of the building should have a strong dialog with the function within.

To explore how a building can respond to human form and funatidrenable
connection, meement and empowerment in its usehss thesidegins with an

analysis of a prosthesis and architectural relationship

Prosthetics and Architecture

fiProsthesis: a device, either external or implanted, the substitutes for or

supplements amissingorfde ct i ve patt of the bodyod

Prosthesis

Prosthesis derives from mib" century via Late Latin from Greek, from
prostithenai, from pr os? Riosthesisidofteénthoughh 6 + t i
of in two different contexts: (1) those that rehigdte and (2) those that enhance. This
language leads to a fascinating connection with architectural design of which this
thesis began to explore. Creating environments for enabling occupants can be a
rehabilitative and/or enhancing. How can oelabilitatet he occupant ds expe
or allow for habitationof space? dw can oneenhance h e u s denacgande x p e
guality of life? Thethesis explores this language through a prosthetic, architectural

relationship.

"MPr ossitsh e Dictionary.com Unabridged, |l ast modi fied
http://www.dictionary.com/browse/prosthesis.

®AProsthesis, 0 Co |lGompet & BralyitigeditEditdn, &gt iodified 2092,

accessed March 2016, http://www.dicany.com/browse/prosthesis.



Architectural Relationship
Architectureal eady has Aprosthetico devices th
interact with the built environment. There are subdual ways in which the building is
reaching out to its user and allowing ease of access, use and occupation. These are
objects that one takesrfgranted every day, such as the door knob, door, and stairs.
These prosthetic devices are constantly evolving to allow greater access for a variety
of occupants, enabling equivalence between its users, such as a door knob becoming a
door handle, a typitaloor becominga sliding or automatic door, and stad¥scoming
escalator®r elevatorsRather than a user engaging architecture, architecture has
begun engaging the usé&his understanding creates a very dynamic relationship
between architecture and Hg in which each is responsive to the other through means
of Aprostheticsd that enable one to access

fluidity.

Prosthesis and Architecture

Figure 1 - Architectural Prosthetic Devicesi Source: Image byuthor



Proghesis

AWei ght, pressure, and resistance are p
and our unconscious mimetic instinct impels us to identify ourselves with apparent

weight, pressure, and resistance in the forms we $e@eoffrey Scott

Role of a Prosthtic

The role of a prosthetic is to rehabilitate and enhance through means such as
function, comfort, and appearan&sosthetics can either be corporeal objects or life
enhancing toolsThey mimic our muscles and joints and replicate them in a way that
rehabilitates our bodies to preform previous activities. In some cases, they can even
enhance our performance past our previous abilities.

The most important factors for prosthetic users are heat, weight, comfort and
appearance. Researchers and manufegirprosthetics strive to provide for these
needs and enhance thrdughawideevaristpof grasthaeticitypes o f | i

and new technologies

Prosthetic Statistics

There are approximately 2 million people living with limb loss in the Whnite

State$’ andclose to 185,000 amputations occurring each Ye@ften times

° Bloomerand Moore Kert C., Body, Memory, and Architecture

K. ZieglerGrahamEJ. MacKenzigPL. Ephraim TG. TravisonR. Brookmeyer A Est i mati ng t he
Prevalence of Limb Loss in the United States: 200% 5 Br¢chives of Rysical Medicine and

Rehabilitation(2008) ; 89(3):422, accessed February 2016,

www.sciencedirect.com/scaiee/article/pii.

M. OwingsLJ.Kozak fiNati onal Center for Health S. Ambul atc
United St at e slg MdLO.S. ®epd of Heplth and Bluman Services, Center for Control



amputees are thought of as those who have survived traumatic experiences, or
soldiers and veterans coming back from war. However, over half of the amputations
in the United Statesach year are caused by vascular disEaBeere are also

thousands of children who receive amputations each year due to accidents and
thousands more who require prosthetics from birth defects. The thesis takes on the
challenge of providing a building farwide variety of people in need of prosthetic

fitting and rehabilitation.

Amputations Performed Cause of Cause of Upper Amputee
Per Year in the United States Amputation Limb Amputation Prosthetic Use

> N A \\ y T
Age%k /Lower Limb )\ Vascular Disease Trama oo Pwﬂheﬂ(s\
5% \ ’/ e \ 549 92% } / 68-88%

G | | N < ( o
/ ) \ \UPW Trauma ) v LN
y . S

Figure 2 - Prosthetic Statisticsi Source: Image by uthor

Upper Limb Amputationand Prosthetics

There are multiple levels of upper limb amputatimmequarter, shoulder
disarticulation, trandiumeral, elbow disarticulation, tranadial, wrist disarticulation,
full hand, partial had, finger and partial finger. The most common upper limb

amputation is transadial ™

Upper limb prosthetic users aegher monelateral
amputees in which the sound limb becomes dominant and the prosthetic works

mainly as an auxiliary device, or bilateral amputees in which the prostheses are

and Prevention, National Center for Health Statistit898, accessed February 2016,
http://www.cdc.gov/nchs/data/series/sr_13/sr13_139.pdf.

“AAmput ati ons an divisidn of Bioldyednd Medicne, Bipwndniversity,

accessed February 20186,
http://biomed.brown.edu/Courses/BI108/BI108_2003_Groups/Athletic_Prosthetics/Bkgd_text.htm#A
mputation.

'3 Division of Biology and Medicine, Brown Universiti, Amput at i ons and Li mb
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strictly necessary to preform every day activitie$his leads to a variety of

prosthetic devices for upper limb amputees including passive, or cosmetic, prosthesis,
body-powered prosthesis, and myoelectric prosthesis which are connected to the
nervous system and allow the amputee to directly activate the prosthetic by means of

inputcommands.

Lower Limb Amputationgnd Prosthetics

The most common lower limb amputations include tif@nsoral and trans
tibial. Transfemoral prosthetics replace a leg missing above the knee. In this case,
patients have a difficult time regaining movent as it takes 65% more energy to
walk. > Because of this, the type of prosthetic implemented is important in regaining
a proper gait cycle. Trartgbial prosthetics replace a leg missing below the knee. In
this instance, patients are more easily abkegain normal movement. Some
important considerations in the mechanical properties of prosthetics for these

amputations are stiffness, range of motion and shock absorption.

New Technologies
There is a wide range of new technologies for prosthetic detheg enable
better function and usage for the patiditte main goals for improving prosthetics are

maximizing comfort, reducing weight, and improving thermal prope®@gsrall,

*MarcoTronsossind Vincenzo Paren€astelli, Synthesis of Prosthesis Architectures and Design of
Prosthetic Devices for Upper Limb Amputg@S.TECH Open Access Publisher, 2007), accessed
February 2016, http://cdn.intechweb.org/pdfs/577.pdf.

PATansfemor al Pr ost he s e sDivisianrof Biolbgy an@ MedipiretBrotvi v e At hl et
University,accessed February 2016,

http://biomed.brown.edu/Courses/BI108/BI108_2003_Groups/Athletic_Prosthetics/AK2.htm.
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decreasing weight is the number one priority of prosthetic d3krsddiion, design
for anthropomorphism and sensation @esired

As stated, psthetic devices fall into three main categories: pasbivay
powered, and myoelectric each of which
appearance. Some new technologigadoease this performance include energy
storing feet, electronic control hydraulic knees, ankle rotators, shock absorbers and
touch sensation. This wide range of technology and functadmities in prosthetics

can greatly infornarchitectural design.

Adaptation to Amputation and Prosthetic Use

Patients experience physical, financial, environmental, and psychosocial
challenges. Physically, pesperative pain creates a major challenge to overcome.
This includes residual stump pain, phantom pain,;raechanical pains from the
prosthetics all of which need to be eased during the rehabilitative process.
Environmentally, patients have to readapt to their surroundings. This includes,
learning how to negotiate public transportation and engaging withdaxeobjects.
18

Psychosocially, patients have a variety of challenges. There are emotional
consequencesuch as body imagalentity and depressioaf which patients need
comforting environments arsbcialsupport to cope with. Both personal goals, such

as regaining mobility and independence, and social goals, such as shaking hands and

16 Craig D.Murrary and Elaine BiddissAmputations, Prosthesis Use, and Phantom Limb Pain: An
Interdisciplinary PerspectivéNew York: Springer, 2010), chap. 2.

Y Murry, Kulkarni and Grady Amputations, Prosthesis Use, and Phantom Limb Pain: An
Interdisciplinary Perpective chap. 9

18Murrary, Schaffalitzky, Gallagher, Desmond, MacLachl@mputations, Prosthesis Use, and
Phantom Limb Pain: An terdisciplinary Perspectiveshap. 5
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wearing wedding rings, are extremely importahihis thesis questions how a
building can ease these challenges and provide comfort through connection,

movement and empoweent.

Connection

How canthe building enable connection?

This thesis looks at connection as a concept that can not only improve
patientsdo well being, but also inform desig
are extremely important in the rdhiation process and this thesis explores how the
building can promote this engagement. This study began with an analysis of literal
prosthetic connections and how they can be metaphorically applied in the built

environment.

Implanted Connection

In an mplanted connection the prosthetic is directly implanted into the
residual limb. This can allow for new technologies, such as myoelectric prosthetics.
This thesis explored simple diagrammatic studies of implanted connection and began
exploring how this cdd transform into the built environment. The drawings
guestioned how architectural elements, such as circulation, material, mechanical

systems, could become the implanted connection between old and new.

lgMurrary, Schaffalitzky, Gallagher, Desmond, MacLachlamputations, Prosthesis Use, and
Phantom Limb PainAn Interdisciplinary Perspectiveshap. 5
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Figure 3 - Implanted Connection Diagramsi Source: Image byuthor

Socket Connection

In a socket connection the prosthetic wraps around the residual limb. This is
common in passive or harness prosthetics. As with the implanted connection, this
thesis explorethow the connectionould inform architectural design through
diagrammats studies. The thesis questidmswv this connection could physically
manifest and spatially inform a built environment and enable gse ease of

occupation.

Figure 4 - Sacket Connection Diagrams’ Source:lmage by author

Movement

How can the building enable movement?

13



This thesis also looked at movement as an attribute that can not only improve
patientsd well being, but systemsanditdeasi® si gn. Mo
beneficial to not only theshabilitation procesdut in enabling equality and access
for the buildingds occupants. This thesis
movement at both the larger scale of circulation and building systems, and the smaller
scale of the individual and allow ease of occupation for the Tk study began
with an analysis ohdividual movement and body dimensions &odv they can be

incorporatednto the built environment.

Upper Limb Studies
The thesis analyzed upper limpvements and dimensions and how they
could inform architectural space. Upper limb movemangsvery intricate and
dynamic with Athe hands moving[e] so ably
t he accon® Hdweverntenmisalinittoends reach, approxi ma
feet to the sides and front of onebds body.

each being that can inform a spatial typology in a building.

? Frank R. WilsonThe Hand: How Its Use Shapes the Brain, Language, and Human CtiNexe,
York: Pantheon Books, 1998).
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Figure 5 - Upper Limb Studiesi Source: Image by ukhor

From these movement studies, a centralized, inward looking spabédygs

informed. This isncorporated into the design the building.

Figure 6 - Centralized Spatial Typologyi Source: Image byuthor

Lower Limb Studies

The thesis also analyzed lower limb movements and dimensions and how they

could inform architectural space through the analysis of the gait cycle. Perfecting the

15



gait cycle is very important to prosthetic rehabilitation. The analysis of the gkat cyc

and in turn lower limb movements, exhibited a very repetitive, rhythmic motion.
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Figure 7 - Gait Cycle Analysisi Source:mage by author

There is no boundary to this movement which informs a very linear, outward, or

forward, looking spatial typology which influenced the building design.

Figure 8 - Linear Spatial Typology i Source: Image by uthor
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Empowerment

How can he building enable empowerment?

The idea of empowerment was a driving factordesign strategies in the
thesis. The thesis aimed to not only rehabilitate the users of the building, but also
enhance their quality of life. Enabling empowerment for the patients is extremely
important when thinking about design. The thesis exploredthe building can

empower its users during their physical, environmental and psychosocial challenges.

Physical

The thesis works to providgghysicalempowerment through the built
environment. This includes providing space for the neeeleabilitationequipment
body movements and dimensions, as well as providagyaccessibility to all areas

of the building.

Environmental

The thesis also works to create environmental connections that enable and
empower its users. Connection to nature is provenci@ase the healing time in
rehabilitation patient$’ This thesis aims to engage in its natural surroundings, such
as Rock Creek Park, for the empowerment and wellbeing of its patients. The location
of the building also provides easy access to publisp@amation, mixuse
developments, cultural and educational centers. This enables and empowers patients

to occupy and engage with their environment.

2 SternbergHealing Spaces: The Science of Place and-Wsiig.
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Psychosocial

Lastly, the thesis takes into consideration the psychosocial needs of the patient
and questios how the building can heal and empower mindset of its users. Patients
experience depression, struggle with body image and beftosteatedvhen
engaging with new prosthetic devices. The thesis explores how design imp8catio
can improve these hardshifmsough spatial and programmatic techniques such as
large, flexible space for collaborative rehabilitatimtween the patient and staff
support teanvisitor spaces and day rooms for social support, and individual

reflection spaces.
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Chagper 3 Precedents

Paimio Sanatorium
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Figure 91 Paimio Sanatoriumi Source: Architectural Digest
Figure 1071 Public v. Private Diagrami Source:Image by Athor

Aféand his [ Aal t oo]combinecaelstectre with the matural i n g
environment and with man, in a harmonious symbiosis. This symbiosis, moreover
constitutes the ultimate aim of tuberculosis sanatoria, buildings conceived to cure
patients by means of environmental therapies throhghstin, pure air, and healthy

life in a nat CeciiaRubdobasQuecedd ment . o

22 Cecilia RubilobaQue@do,"The Functionalist Awakening of Alvar Aalto in the Kinkomaa
Tuberculosis Sanatorium. Each Thing in Its Place andtmBlise Aesthetic for Each OrfeAlvar
Aalto Museg(January 2, 20)3accessd November 1, 2015,
http://www.alvaraaltoresearch.fitecles/functionalistawakeningalvaraaltokinkomaa
tuberculosid/#.Vzycvjfmgpo
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The Paimio Sanatorium was designed by Alvar Aalto i891&nd built by

1933 in PaimigFinland. The building was designed as a tuberculosis sanatorium and
meant tocontribute to the healing process. The long linear form of the patient
quarters allowed for daylighting and easy ventilation in the rooms. The placement and
angle of the radiating wings was determined by the direction of daylight and views to
the landscapeAalto took great care in the layout and function of the building. He
placed the public realms and entrance at the center and let the more private areas
radiate from that. He also designed the patient rooms to be at the opposite end of the
building from te mechanical and consulting rooms, separating harsher technologies

from comforting spaces.

Centre for Cancer and Health

COMFORT LANDSCAPE

LOUNGE/LANDSCAPE
PATIENT/LOUNGE

Figure 117 Center for Cancer and Healthi Source: Adam Mork, ArchDaily
Figure 127 Layers Diagrami Source:lmage by Author

AfResearch shows t hat architecture can

recovery from disease. A human scale and a welcoming atmosphere can help people

20



to get better. Despite of this, most hospitale hardly comfy. Just finding the way
from the reception to the canteen can be difficult. If we want people to get better at
our hospitals, we need to deinstitutionalize and create a welcoming healthcare. The
Centre for Cancer and Health designed by Néwthitects Copenhagen does just

t h aitNord Architect&®

The Centre for Cancer and Health was designed in 2011 by Nord Architects in
Copenhagen, Denmark. The center was designed with proportion in mind as the
architects wanted to create for the comify scale of the individual. The building
form consists of small house forms assembled into a larger whole. The center seems
to turn inward on itself, creating a protective environment for its users. The more
private areas, such as the patient and cangulboms and the offices are located on
the exterior of the building forming a type of barrier to the outside world, while the
public lounges and courtyard are embraced in the center of the building. This forms a
sense of community and protection in thelding. This same technique is used in the
Livsrum Cancer Counselling Center designed by EFFEKT in Naestved, Denmark and

in the Asahicho Clinic designed by HIk Studio near Chiba, Japan.

BACentre For CaANomd Architedt"dirchDailg, last modified September 24, 2013,
accessed November 1, 20bHp://www.archdaily.com/430800/centfer-cancerand-healthnord
architects

21



Ruukki Health Clinic

’ LANDSCAPE
Figure 137 Ruukki Health Clinic i Source: Alt Architects/Vilkekka Ikola
Figure 141 Public v. Private Diagrami Source:image by Author

WORK

PATIENT

"Other facades are stylishly nonchalant and functional with ribbon windows
providing therapeutic forestscaps t o t he i nteri ormAlt al ongsi de

Arkkitechdit*

The Ruukki Health Clinic was designed by Alt Arkkitehdit in 2014 and is
located at the edge of a forest in Siikajoki, Finland. The building has a strong
connection to the landscape. Thehatect chose a wood cladding for the facade
which acknowledges the surrounding forest. The elevation facing the forest
incorporates ribbon windows to provide natural lighting and views. The layout and

form of the building embraces the user and providespen feel and easy

24 JessicaMars "Curved Wood Wall Fronts Ruukkigdlth Clinic by Alt Arkkitehdit; Dezeen
Curving Wooden Wall Fronts Ruukki Health Clinic in Fintl by Alt Arkkitehdit Comments, last
modified May 29, 2015, accessed November 261th;//www.dezeen.com/2015/05/29/ruuitiealth
centremedicalclinic-alt-arkkitehditfinland-forestmeanderingimberwall/
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circulation. The central lobby in thedhaped form allows for ease of orientation in

the building and creates a core that unites different program uses.

Belmont Community Rehabilitation Center

0

PRIVATE

Figure 15- Belmont Community Rehabilitation Centeri Source: Tony Miller, ArchDaily
Figure 16 - Public v Private i Source:lmage byAuthor

ASitting in a garden setting, a new mob
rehabilitation facilities and s&ting in a wind protected sunny courtyard between the
new Rehabilitation Centre anidBillaeddeeset i ng Com

Partnershig®

The Belmont Community Rehabilitation Centre was designed by Billard
Leece Partnership in 2012 and is lechin Belmont, Australia. The building is set on
a prominent corner in a residential neighborhood and is connected by pedestrian paths
to the Community Health Centre. The building uses material and form to engage the

surroundings. The architects acknowledghe solar orientation and designed large

*Belmont Community Rehabilitation Centre / Billard Leece Patr s hi p, 6 ArchDaily, | as
September 29, 2013¢e@essed No015 http://www.archdaily.com/431771/belmecdommunity
rehabilitationcentrebillard-leecepartnership
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windows in each room to provide natural light and ventilation. The windows are
equipped with dynamic folded sun shades. The building is laid out in a way that
embraced a central garden and public space andrnigggstem from the public

garden to the patient rooms is evident which allows for patient privacy.

The Centre for the Intrepid

NATATORIUM OUTDOORACTIVITY

GAIT LAB

Figure 171 Centre for the Intrepid T Source: SmithGroup JJR
Figure 181 Program Diagram i Source: Image by Author

"The quality of the design and the space

healthcare feeling®

The Centre for the Intrepid National Armed Forces Physical Rehabilitation
Center was design by SmithGroufiRJand is located in San Antonio, Texas. The
building, built in 2006, is a 65,000sqft prosthetic rehabilitation facility for those
serving in the National Force¥.The building provides programmatic information

for this thesis. The program includes: patiwunges, laboratories and therapy

®flnterpid Fallen Heroes Fund, o SmithGroup JJR,

accessed February 2016, http://www.smithgroupjjr/poajects/centefor-the-intrepid#5.

“flnterpid Fallen Heroes Fund, o SmithGroup JJR,
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treatment spaces, advance prosthetic research and computerized video monitoring,
virtual reality simulators of Activities of Daily Living, labs for prosthetic fittings and
adjustments, psychotherapy rooms, a gait shaldya therapy pool and an outdoor
exercise space. The building allows for an analysis of spatial layout, room sizes, and a

look into the yield of an advance prosthetic facility.
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Chapter 4Program

History and Sodall Issues

ACan we design places so as to enhance
ignore the qualities of physical context, could we inadvertently slow the healing

process and makEsthdér M.ISerebef§ wor se?0

Today, medical centers are stgligg with a disconnect between the building
and user. Many hospitals, hospices, and rehabilitation centers are sterile and
uncomfortable making it hard to imagine a healing, comforting response to their
environments. In the ¥%entury hospitals were Huivith a lack of electridighting
and technology. In many ways this created better environments for the patients.
Doctor and nurseds main focus was on the p
were built with large windows and skylights to provitle needed light and a
connection to the outdoors. A study publishe@aencanagazine in 1984, showed
that when hospital rooms have windows looking out on the natural world, patients

heal more rapidiy’Many hospitals al so Ioandvheae fisol ar i u

28 SternbergHealing Spaces the Science of Place and Waiig
®R.S.Ulrich, AiVi ew through a window mayoSciemde2dence rec
(4647): 426421. (1984)
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patients could sit and absorb the healthful rays of natural surifighnce a rise of
new technology began in the middentieth century, the reliance on and importance
of new machinery took priority.

As the awe of the new medical technologyréased, the comfort of patients
was pushed aside and their surrounds were often igfiokéetlical centers were
being built with technology and machinery in mind as oppose to the users of the
spaces. This is where most of the modern problems of mediddldadie. A
disregard for the users only creates a building with walls and rooms in which to be,
not spaces and environments in which to grow and heal in. Hospital planners in the
mid-twentieth century assumed that patients could adapt to the needsefith
technologies, rather than adapti®hg the new
designers we need to reverse this role. We need to shift the focus from the disease to
the patient and from the diagnosing to the healing.

At a Workshop at Woods Halarchitects, naoscientiss and psychologist
met to do just that. The group studied how physical surroundings affect emotions and
how in turn these emotions affect health.yfbee | i eved t hat #Alf they
how physical surroundings affect etioms and how emotional responses to
architecture affect health, then peopl ebs
desi gn o f*Theyrodrainiamdgmaces of thimject areattemptingto test

that. If we can builépaces thatnable connectip movement and empowerment,

%0 SternbergHealing Spaces the Science of Place and-W&hg
3L SternbergHealing Spaces the Science of Place and Watig
32 sternbergHealing Spaces the Science of Place and W&iig
¥ SternbergHealing Spaces the Science of Place and Weihg
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then we camprovidespaces that evolemfort, initiate healing and respond to the
changing emotions of its users.

Physical rehabilitation can be both physically and mentally demanding. It is
important to create an environntehat inspires the patient and promotes success and
growth. Many patients who are in neecpobsthetiarehabilitation afteamputation
experience a loss of independence which can be emotionally difficult. A patient needs
family, friends, doctors and nw&s to help encourage his healing and groitfi.h e r e
is aconsiderabléody of literatureidentifying the needsof family membergEngli &
Kirsivali-Farmer,1993;Mathis, 1984:Molter, 1979;Verhaeghetal.,2 0 0 & An o
importantpart of the program for th thesis is the spaces for these supporting
membersand staff Visitors should feel welcomed and comfortable and given

adequate spaces to give their support and encouragement.

Program Obijectives

Theprogrammatiaesignobjectivesof this projectareto createcomfortable
spaceghatpromotegrowth andinspirehealingthroughenablingconnection,
movementndempowermenilhe programlayoutanddesignemphasizethe scale
andmovemenbf the humanbodyin away thatmaximizesthesedesignobjectives
andbringsthe patientto theforefrontof the design.Secondlythe programmatic
designworksto createadequatepacedor the physical,environmentabnd
psychosociaheedsof the patient Making a patients supportgroupfeel welcomed

andcomfortableis crucial to the creationof anencouragingenvironmentWhen

34 Ulrich, Zimring, Zhu, Dubose, Seo, Choi, Quan, dodeph. "A Review of the Research
Literature on EvidencBased Healthcare DesigrHERD: Health Environments Research &
Design Journall, no. 3 (2008): 61.25.
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laying out the programobjectivessuchasconveniencegirculationandmovement,
androomrelationswill havea majoreffecton how the userexperienceshe building.
Programmati®©bjectives
1. Enabkconnectionmovementandempowermentor occupants
2. Createcomfortable healingspaces
3. Createadequatspacedor visitors,family, doctorsandnurses
4. Prioritizing conveniencegirculationandroomrelationsto enable

equivalenceamongusers

Initial ProgramOptionsAnalysis

Outpatient Rehabilitation Center

Outpatient rehabilitation centers usually have a wider variety of rehabilitation
types. Thes can range from minor injuries apdstsurgery to brain trauma and
amputee rehabilitation. These féods are usually smaller as they do not need
overnightpatient beds, storage, personal space and often require less medical
equipment and treatments. The building also has a closing time and does not need to

function 24 hours a day which lessen its hagdcal needs.

Inpatient Rehabilitation Center
Inpatient rehabilitation centers typically have a more specific program focus
and are usually larger in square footage. The building needs overnight rooms for
patients and staff, possible overnight spdcesr t he pati ent ds family

dining facilitieswith akitchen, and rooms for group classes and individual time.
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Individual time and personal space is important as while visitors provide a boost in
the healing pcess, they are also draining the patient® Therapeutic spaces may

be needed in the program. Since the patients will be in the facility for longer periods
of time, the rooms should be comfortable and hdikeewith places for personal

storage and decorations.

Both Inpatient and Ougtient Rehabilitation Center

Both inpatient and outpatient centers require offices and staff spaces, lounges
and day rooms for patients and visitors, patient rooms and personal, therapeutic
spaces, and workout and exercising roofiss combination allas for a successful
balance of users for this thesis exploration of a prosthetic rehabilitation center. The
thesis takes into consideration physical, occupational, and vocational therapy.
Occupational therapyvhich focuses on rebuilding the deficits amdling
workaround to allow the patiés to continue to perform evelyy tasksusually
requires kitchens, bathroomsnd work environments whidielp the patient practice
the life skills that they will neetf. The building should also have plenty of storage
spaces and enough room for mechanical and technological needs.

As stated, prosthetics rehabilitatigra growing field and there are many new
technologies within it, includingnyoelectricand 3D printed prostheticA.new
rehabilitation center should &p these new technologies in mind and make room for

growing ideas.

% SternbergHealing Spaces: The Science of Place and-\&hg.
% "Regenerative RehabilitatidhAmerican Physical Therapy Association, last modified
September 9, 2015, accessed October 28, 2@t/ www.apta.org/RegenerativeRehab/.
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Program

ProgramSummary

This thesireatesan inpatient rehabilitation center that specialized in
amputeeand prostheticehabilitation. The building consists of three main
programmatielements: Rehabilitation, Research and Rest. The rehabilitation part of
the building is very active, full of interaction between patients, therapist, and
researchers. Here, patients experience the struggles and frustration of engaging with a
new prosthet limb, but also the success agatisfaction of reaching their goals. This
area of the building includes open, flexible rehabilitation space;sevaite and
private space, and gait and occupational rehabilitation.

The research area of this building unbés the research of new prosthetic
technologies, the manufacturing of prosthetics and fitting/adjustment rooms for the
patients. Here, patients can interact with the production and fitting of new prosthetics.
This enables empowerment and a sense of neaszufor the occupants.

The rest space of the building is very important. After a long day of struggling
with a new device, the patients need an area of retreat and relaxation. These spaces
include a day room, a visitor lounge, a private, individuaeotitbn space, and the
inpatient rooms.

The building also moves fropublic spaces including: a lobby, reception
area, and waiting roomt) semtpublic spaces including: visitor lounge®yrooms
and a dining areao private spaces including: patienbros, consulting rooms, day

rooms, and workout facilities, and support spatée layout of the spacesrk to
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create easy circulation between staff and patient, layer the movement from public to

private, and study the interaction between technology, ol and comfort.

Research
Advance Prosthetic Research Laboratories 1,200 sqft
Manufacturing of Prosthetics 2,000 sqft
Labs for Prosthetic Fittings and Adjustments 500 sqft
Rehabilitation
Consulation and Examination Rooms 100 sqft (x5)
Psychotherapy/Vocational Therapy Rooms 240 sqft (x4)
Electromyograpity/Special Treatment Rooms 250 sqft (x3)
Group Council/Group Education Room 770 sqft
Activities of Daily Living (ADL) 600 sqft
Physical Therapy - Flex Space 19,000 sqft
Gait Studies/Training 4,000 sqft
Workout/Gym Equiptment Area 3,000 sqft
Occupational Therapy 1,800 sqft
Semi-Private Mats/Tables 200 sqft (x4)
Private Mats/Table Rooms 230 sqft (x2)
Therapy Tub Room 150 sqft
Outdoor Activity Area
Rest
Day Room/Visitor Lounge 850 sqft
Patient Rooms 250 sqft (x10)
Patient Lounge/Individual Refection Space 770 sqft
Dining Area 850 sqft
Staff Lounge 230 sqft
Staff Kitchen 180 sqft
Support
Lobby/Reception/Waiting Room 1,400 sqft
Offices/Administration 1,240 sqft
Kitchen 400 sqft
Patient Bathrooms 50 sqft (x10)
Locker Rooms + Bathroom 240 sqft (x2)
Bathrooms 120 sqft (x4)
Storage 600 sqft
Mechanical 1,000 sqft

Figure 19 - Program Tabulation i Source: Table by éthor
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Figure 20 - Public v. Private Diagramsi Source:Image byAuthor
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ProgramGraphicDepiction
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Figure 21 - Programmatic Studiesi Source:Image byAuthor

Programmatic Design Research

This thesishegan with takingnto accounthe following considerations from
iA Review of the ReseBased LHa aIrtdfivbenree obe Fiv
planning the programmatic design and layout of the building:

Impactof NoiseandLighting on Medical Errors

Thiswill includereducingpatientfalls thatarecommonly causedy inept
lighting, floor materialsgtc.

Improving OtherPatientOutcomeghroughEnvironmentaMeasures

37 Ulrich, Zimring, Zhu, Dubose, Seo, Choi, Quan, dodeph. "A Review of the Research
Literature on EvidencBased Healthcare Design."-425.
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Thisincludesapplyingresearclandevidencesuchas,the positiveeffectof
exposingpatientso natureandnaturaldaylighting,the effectsof noiseon patients,
andhow patientscirculateandfind their way througha heathcarecenterbest,when
designinghe programmatidayout. Addressinghesessueswill work to reducethe
pain,stressgdepressiomndspatialdisorientatiorof the patients.

Improving Communicatiorwith PatientsandFamily Members

Thisincludescreatng spaceshatwill fostersocialsupportor family members
andfriendsandcreatingspaceshatgive the physicalenvironmentrolein
encouragingocialsupport.To achievethis, thebuildingwill includesocialinteraction
spacesuchasloungesdayrooms,comfortablewaiting rooms,movablefurniture,
flexible spacesndsinglebedrooms.

Improving Staff OutcomeghroughEnvironmentaMeasures

Thestaffis averyimportantcomponento the programanddesign Keeping
the staff of the building comfortable anddesigningspaceshatareeasyto work in is
critical to creatinga healingenvironmentThis topicincludesincorporatingdifts and
ADA accessibilityto helpeasilymorepatientsincorporatingnaturaldaylight,
designingo decreas@oiseanddistractionsandstudyingunit configurationaresome

of thewaysto decreasstaff stressandincreasestaff effectiveness.
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Figure 22 - Design Factors and Healthcare OutcomeésSour ce: AA Review of t
Literature on EvideceBased Healthcare Design

The Architecture of Medical Imaging: Designing Healthcare Facilities for
Advance Radiological Diagnostic and Therapeutic Technigtass that there are
four key ingredients of a good facility design: Convenience, ImageipHigx and
Economy? This thesis seeks to satisfy these four ingredients to create a comfortable,
healing space for rehabilitation patients.
The most i mportant factor contri
facility is conveniencé® The design shdd be laid out in a way that is simple to

navigate from parking and drop off spaces to and through the building. The building

38 gjj| Rostenberg and Steven C. Hofihe Architecture of Medical Imaging: Designing Healthcare
Facilities for Advanced Radiaffical Diagnostic and Therapeutic Techniqug$oboken, N.J.: John
Wiley & Sons, 2005

%9 Rostenbergnd Horii, The Architecture of Medical Imaging: Designing Healthcare Facilities for
Advanced Radiological Diagnostic and Therapeutic Techniques
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should be easy to access and visible from the surrounding area. Accessibility at all

levels is important (pedestrian, vehiculadgublic transit) and ample patient and

visitor parking (including parking for ADA) that is close to the building is needed.

For the patient and visitors, there should be clear signage and architecture cues within

the building so that one may easily find way around. This can be emphasized by

lighting, sight lines, sounds, etc. It is also important to think about the staff

convenience of the buil di ng-desidhed.physicmlonar d B

environment has a positive impact on employeasell, reducing physical emotion

stresswhich is off value not only to employees, but also to patients because visible

employee stress $ends negative signal so.
Theidentity of the building, especially in the eyes of the patient, is important.

A | d e heldesign of @ medical facility tells a compelling story about the service that

the service cannot tell by itself. The facility communicates a torrent of clues about

that services; it is a physical reflection of the core values and quality of care offered

by t he i*hTrechriology and medicabequipment can create a cold and

unfamiliar feeling in a space. This can construct an impersonal, uncomfortable

atmosphere for the users. Bill Rostenberg, author of The Architecture of Medical

Imaging: Designinddealthcare Facilities for Advance Radiological Diagnostic and

Therapeutic Techniques, states that there are three ways to deal with technology in a

building: Softening Technology, Emphasizing Technology, and Neutralizing

Technology. Softening technology a technique to soften the harshnessedical

40 Rostenbay andHorii. The Architecture of Medical Imaging: Designing Healthcare Facilities for
Advanced Radiological Diagnostic and Therapeutic Techniques

*I Rostenberg anHorii. The Architecture of Medical Imaging: Designing Healthcare Facilities for
Advanced Radlogical Diagnostic and Therapeutic Techniques
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equipment throughout the building to relieve the sense of alienation that it may
establish. This can largely be done through design techniques such as controlling
acoustics through the manipulationrobm $apes and sizes and door placerfent.
Some facilities may want to emphasize their technology. Many patients place
confidence in technological advances in modern medfciHewever, if a building is
proposing to emphasize its technology and medical equipteytmust keep in

mind human scale and comfort. Neutralizing technology is a blending of the two
which is where this thesis lies. &ging the patient comfortabletise main priority,

but bringing to light the new technologies and techniques is impaatgnie
confidence in the facility.

Flexibility andeconomywill be considered in this project. When designing
the building flexibility for future changes is important. The building will have
movable elements, places for future expansion and impleimemtegrated Building
System (IBS). Economically wise, the building design will take into consideration:
assigned and unassigned spaces, activity, support and administration spaces, and

revenue and nerevenue generating spaces.

Programmatic ProsthetiRehabilitation Design Research

The thesis takes multiple levels of prosthetic rehabilitation into account during
the programming phase. This includes timing, coping strategies, rehabilitation goals,

rehabilitation team, and maintenance needs.

42 Rostenberg@ndHorii. The Architecture of Medical Imaging: Designing Healthcare Facilities for
Advanced Radiological Diagnostic and Therapeutic Techniques

43 Rostenberg@ndHorii. The Architecture of Medit Imaging: Designing Healthcare Facilities for
Advanced Radiological Diagnostic and Therapeutic Techniques
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Timing

Timing and length of patient stay is important in the programmatic design of
the thesis. Prosthetic rehabilitation should begin within a maximum of five working
days after the patient receives the prosth&sisfter one year, an amputee becomes
establishedhowever, pain and prosthetic adjustments may still odéare and
vocational therapy are closely linked as well. Patients with lower limb amputations
require nine months to 2.3 years before returning to work versus five days to 24
months in upper limb pants. Furthermore, studies show that if the time between
amputation and first fitting is longer than twelve weeks, patients are less likely to
work again* The thesis incorporates space for vocational therapy to allow for

patients to quickly return to wikiand engage in society.

CopingStrategies

Physical, environmental and psychosocial coping strategies also inform
programmatic design. Physically, the building provides space for physical therapy,
mirror techniques, and virtual environment copstigateges Environmentally, the
design allows for direct connection with the surrounding environment in the form of
outdoor practice space. Psychosocially, the thesis incorporates spaces for group

therapy and education as well as social support.

RehabilitationGoals

“ Anne HollidayandKi r sty Sol vay, fAAmputee Rehabilitation Gui
1 0 Todbay and South Devon, NHS Foundation T,r(2014), accessed March 2016,
http://www.torbaycaretrust.nhs.uk/publications/TSDHC/Amputee%20Rehabilitation%20Guideline%?2
0for%20Physios.pdf

*> Murrary, Amputations, Prosthesis Use, and Phantom Limb Pain: fendisciplinary Perspective.
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Rehabilitation goals such as: getting on and off the floor, obstacle crossing,
going up and down stairs, curbs, ramps and slopes, walking in a crowed environment,
carrying an object whilst walking, walking over uneven outdoor ground, changing
speedand direction, opening and closing a door, and picking up objects from the floor
all inform programmatic and spatial design in the thdsigy help to define spatial

typologies see Figure Bthat influence the design of the building.

RehabilitationTean

Prosthetic rehabilitation requires a large team and support system of which
this thesis works to accommodatgne rehabilitation is primarily coordinated by a
prosthetist and an interdisciplinary team of health care professionals including
psychiatriss, surgeons, physical therapists, and occupational ther&piBie thesis
explores how to provide space for a wide variety of staff, patients and visitors and

enable equivalence for each occupant.

Maintenanceleam

Maintenance, repairs and adjustmeritprosthetics are extremely important
to the rehabilitation process. Individuals who are fitted with prosthesis within two
years of birth or within six months of amputation are significantly more likely to
continue prosthetic us&’. Also, including the inividual in the choice of prosthesis

greatly enhances the possibility that the prosthetic will be accepted an&used.

®HollidayandSol vay, #AAmput ee R éhPhysibtherapiststVérsion B0Gui del i nes
*"Murrary, Amputations, Prosthesis Use, and Phantom Limb Pain: fendisciplinary Perspective.
48Murrary, Amputations, Prosthesis Use, and Phantom Limb Pain: #endisciplinay Perspective.
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Chapters: Building Technique

Structure and Mechanical Implications

The structureof the building is alsoinfluential to the connectbn, movement
andempowermenof its users A metaphoricateferenceo prosthetidimbs, the
programmatielementsof rehabilitationspacewith exercisingequipmenandthe
needfor largewindowsandamplenaturallighting areall takeninto consideration
whenanalyzingthe building structure The structuralsystemalsotakes into account
humanscaleandfamiliarity. Repeatingpatternsandrepetitionarepleasingto human
sightandexperiencé?

Noiseis amajorfactorin hospitalandrehabilitationdesign The placement
andcontrolof the mechanicabystemsthe materialsused,andthe sizeof therooms
all havean effecton how noisetravelsthroughouthe building. Many patientscrave
silenceandpeaceassoundanay havemanyemotionalandthereforehealng

responses’

49 SternbergHealing Spaces the Science of Place and-Wéstig
%0 SternbergHealing Spaces the Science of Place and-Wésiig
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Building Code Analysis

Oneof the mostimportantbuilding codesapplicableto this projectis ADA
regulationsAs mostof the patientsaredisabledthe building mustbe completely
ADA compliant.Accordingto accessibilitycodesamplepatient andvisitor parking
shouldbelocatedwithin 200feetof the entranceo the building, disabledparking
mustbe adjacento theseentrancesandall pathsto theseentranceshouldbe level
andprotectedrom adverseveatherconditions®* The programmig anddesignof the
building shouldalsobe awareof the HealthInsurancePortabilityand Accountability
Act (HIPPA) andbe surethatthereis properprivacy protectionin theform of patient

informationstorage securityandroomprivacy.

Sustainability

Living Systems

Lastly, the projectincorporats aspect®f sustainabilityasa sustainable
building canbe areflectionof the humanbody. Thelandscapsurroundinghe

building engageshe userandcreatesa living systemof waterfiltration.

*! RostenbergndHorii. The Architecture of Medical Imaging: Designing Healthcare Facilities for
Advanced Radiogical Diagnostic and Therapeutic Techniques
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Chapter 6Site

Site Description

This project is located on the site of the former Walter Reed Army Medical
Center (WRAMC) in northern Washington, D.C. approximately two miles south of
Downtown Silver Spring, Maryland. The former center sits on aati® site
surrounded by the neighborhoods of Shepherd Park, Takoma, and Brightwood. Two
major roads run along the west and east of the site: Georgia Avenue to the east and
16" Street to the west. Georgia Avenue serves as a majorsmith commercial
thoroughfare in Washington D.C. while"16treet boarders Rock Creek Park. The
Red Line of the Metro runs near the site, with the Takoma Station approximately ¥

mile away.
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Figure 24 - Walking Distancesi Source:UnderlayGoogle Earth, Diagram bjuthor
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Site History

I n the 188006s, J. D. Camer on, an Amer.i

land between 7 Streetand Rock Creek and in 1905 110 acres of this was purchased
for the Walter Reed Army Medical CenféiThe site not only included the central
hospital, but also a medical school, museum, library and a number of administration
offices. The first building, theentral hospital and administration building, was
completed in 1908 and still stands on the site. The building included offices,
operating rooms, a kitchen and rooms for up to 75 patients. From1B220an

addition 44 acres were purchased which leatieéabnstruction of a new Army

Medical Center Building in 1924 and an increase in capacity from 121 patients to

2,500. A final, new hospital building was built on the site in 1577.

Figure 25 - Walter Reed Developmeni Source:The Parks at Walter Reed: The Legacy of
Tomorron®*

“AHi sd oWayl, t er Reed A:rLocgl RedeveldproeatlAut@rtyn lasemodified 2015,
accessed December 2Q1htp://www.walterreedlra.com/background.history.

SAHi sd oWa/l,t er Re e €eniér Lncal Rbtlewdlopment Authority.

>4 @The Parks at Walter Reetihe Legacy of Tomorvo, ®orti Gallas and Partnergst modified

2015, accessed December, 2(1iHy://aiadc.com/sites/default/files/lUDMP6%20WalterReed
m_low.pdf
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Figure 26 - Historic Buildings i Source:UnderlayGraphical Information Systen(S) Washington
D.C., Imageby Author

There are a few historical buildings on the site thathdltaken into
consideration when proposing a new building site. The first isgh&ral hospital
located to the north of a historicakntral green spac&he others include a number
of administrative and office buildings.

The hospital took in army araivilian patients, including a number of
prominent figures such as President Eisenhower and General Douglas MacArthur
throughout its 102 year reign. There is a rich history rooted in the buildings and site,
but unfortunately the complex has been dormenttesthe hospital moved to Bethesda

in September 2011.

Site Planning
Today there is a plan to give the site new life. The site, which has long been

secluded, will regain connection with the surrounding neighborhoods of-$amyily
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detached homes, gardapartments and row houses. The area is being redeveloped to
include residential, retail, offices, a science center, restaurants, a hotel, a conference
center and 20 acres of open space. The AdPa

in 2017>°

Figure 27 - Existing Plan (left) and Proposed Plan (right)i Source:The Redevelopment of Walter
Reed: A Primer, Walter Reed Local Redevelopment Autffority

The organization of the site is divided into five layers from norgotgh:
neighborhood scale, city/urban context, axial/formal American institutional,
pastoral/open/lyrical, and perimeter scale/topographical variety. This allows a smooth
transition from the neighborhood scale to the institutisnale,a variety of ameties

connected to Georgia Ave, and designated open space within the urban context.

®EugeneMeyer,i Grnd Vi si on for For mer HNem¥orkdimeswal t er Reed
November 19, 2013ccessed December 2015.

http://www.nytimes.com/2013/11/20/realestate/commercial/gwésidn-for-formerfome-of-walter
reedhospital.html?_r=0.

% ¢The Redevelopment d¥alter ReedA Primer, Walter Reed Local Redevelopment Authorlgst
modified 2015, accessed December, 200Bw.walterreedlra.com
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Figure 2“%- Site Organizationi Source:Walter Reed Army Medical Center, Local Redevelopment
Authori

Hines, a national firm based in Houst@long with Urban Atlantic and
Trident, are leading the new 3.1 million square feet of development which will sit on
66.7 acres. The breakdown of the project includes: 2,097 residential units, including
housing for the elderly and homeless, 250,000 sgjfeet of retail space, and 90,000
square feet of office¥.Hines plans to preserve the historical buildings on the site
such as the original central hospital. This will house institutional, educational,

corporate or medical reuse.

*""Walter Reed Army Medical Center: Local Redevelopm&uthority.” Walter Reed LRA, last
modified 2015, ecessed Decereb 14, 2015. http://www.walterreedlra.com/.
®Eugene. fiGrand Vision for Former Home of Walter
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Figure 29- lllustrative Site Plani The Parks at Walter Reed: The Legacy of Tomorrow

Theillustrative siteplan is diviled intoeighb nei ghbor hoodsd. The
north, Fern Parlsits within the neighborhood scale of the site organization and
thereforeconsist of towhomes. Pershing Park (2) incorporates a linear park in place
of the historic garden that once fronted the central hospital building. This creates a
strong axial connection between™Street and the center of the site. Eisenhower
Village (3) is a mixeelse town center that includes retail, migtmily residential
and a grocery store. The Walter Reed Commerce and Science Park (4) sits within the
institutional area of the site. It includes a hotel, conference center, new office
buildings and the Bigscience and Health Research Employment Center while to the
east, Lincolnds Landing (5) works to react
Benjamin O. Davis Legacy Park (7) and Rock Creek Woods (8) all sit within the
open/pastoral, fographical variety section of the site. Aspen Arts Park reinforces

the historical open green and provides a new pond and outdoor sculpture park. To the
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west, Benjamin O. Davis Legacy Park and Rock Creek Wadse historical

buildings to provide educatmal purposes and new housing.

Site Selection

This thesis will work within the proposed plan for the site. The rehabilitation
center will work to make a connection between the medical history of the site and the
new potential of community and allow fortmts to transition from their past
medical procedures to a new lifestyle.

The building site will work to engage the many amenities that the site
provides. The Bigscience and Health Research Employment Center, Aspen Arts
Park, Rock Creek Park, walkingait; residential community and culture of Georgia
Ave are all provide resources that the program of the building can engage in. The
location of the building will be on the southern part of the site, the
pastoral/open/lyrical, and perimeter scale/topogcaplvariety areas of the site
organization. Having direct access to open spaces, such as the park, pond or walking

track, is important for the program of the building.
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Figure 30- Torti Gallas and Partners, Inc.Proposed Maste Plan i Source:Underlay GIS
Washington D.C., Information from Walter Reed Army Medical Center, Local Redevelopment
Authority, andmageby Author
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Site Analysis

Site boundaries, setbacks, right of ways

4 DEPARTMENT OF STATE —
Y (DOS)

N

i LOCAL REDEVLOPMENT AUTHORITY
(LRA)

. X
_______

Figure 31- Site Occupatonsi Source:UnderlayGISWashington D.C., Information from Walter
Reed Army Medical Center, Local Redevelopment Autharitimageby Author

The former Walter Reed Army Medical Center was completely owned by the
Federal Government up until 2009. Fgears after making the decision to move
WRAMC to Bethesda, the Department of State (DOS) made a portion of the land
available to the Local Redevelopment Authority (LRA). Since then, the committee
has been working on the adaptive reuse plans. This thidlsisainly focus on the

LRA portion of the site, but may consider locations within the DOS zone.
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W Streets
Sidewalks
W Parking

Figure 32 - Road Right of Waysi Source:UnderlayDC AtlasPlus®, Imageby Author

Georgia Ave and 1Bhave strong street righf ways enclosing the site. New
right of ways have been introduced to the site, includingpre prominent pedestrian
right of way that was once restricted to the residential zones on the outskirts. Parking

is heavy near Rock Creek Park, but limited ®idential permits elsewhere.

*9"The District of Columbia,” Atlas Plus, accessed December 14, P@py/atlasplus.dcgis.dc.gov/.
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Circulation/Access
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Figure 33- Site Access Source:UnderlayGISWashington D.CImageby Author

Historically there was limited access to the site. All of the historical entries
were gated andarely open to the public. The new, proposed plan introduces new
entry points and enables a stronger connection to the surrounding community. The
site now engages the residences, Georgia 2a®2Street and Rock Creek Park. The
main entrances to the siteedrom 13" Street, where there is a strong axial
connection to the central hospital buildifiggm Butternut Street NW, which leads to
the Takoma Park Metro Station, and fronT' Breet and Rock Creek. Each of these

access points engage major buildingshe site.
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Figure 34- Street Hierarchy i Source:UnderlayGISWashington D.C.ImagebyAuthor

While the two high capacity streets, Georgia Ave arliStéeet run north

south on each side of the street, the main streithin the site run eastest,

including the winding, Main Drive NW.

54



Figure 351 Parking i Source:UnderlayGISWashington D.GImageby Author
Currently, the main parking on the site is surface parking located in the DOS
zone and street parking along the west side and in residential areas. The new plan

proposes a number of underground parking garages.
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Figure 36 - Metro Bus Routei Source:UnderlayDC AtlasPlus Imageby Author
There is a namber of Metro Bus stops surrounding the site as the Takoma Park
Metro Stop on the Red Line of the Metrorail is located % of a mile east. There is

potential for new stops on the site, possibly near the building location.

Climate/Microclimate
The site eperiences all four seasons. The temperature averages 78 degrees in
the summer and 35 degrees in the winter. The average rainfall ranges from 2.75

inches to 4.5 inches throughout the y&ar.

0 Takoma Park, MarylantiCity-Data.com, &st modified 2015, accessed December, 2015,
http://www.city-data.com/city/Takom&arkMaryland.html.
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Contour/Slope
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Figure 38- Elevation Pointsi Source: UnderlayGISWashlngton D.GImageby Author
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The site has high points in topography to the namtist and souteast so
most of the water flows to low points Wih the pastoral/open section of the site
organizationTo the west of 18 Street the topography dramatically declines towards

Rock Creek.

Environment/Vegetation

Figu'rve 39- Site Characteristicsi Source:UnderIayGISWashingdm D.C.,I‘magebyAuthor
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Figure 40- Open Space$ Source:Underlay GIS WashingtoD.C.,Imageby Author

The north part of the site consists of a more formal, urban landscape. This is
where the topography is higher and riglgly flat and there is less open space. The
southern part of the site consists of more irregular building forms and includes large
open spaces. The area has a lower elevation which supports a more natural landscape

including vegetation and a pond.
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Contet/Zoning
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Figure 41 - Land Usei Source:UnderlayGIS Washington, D.ClnformationThe Redevelopment of
Walter Reed: A Primer, Walter Reed Local Redevelopment AutHorageby Author

The site is surrounded largely by Resitlal, Low Density (RLD) while the
site itself has a wide variety of uses. It includes: Commercial, Low Density (CLD);
Commercial, Moderate Density (CMOD); Commercial, Medium Density (CMED);
Residential, Moderate Density (RMOD); Residential, Medium DgtRMED);
Federal (FED); Institutional (INST); and Parks, Recreation, and Open Space (PROS).
This variety of land use allows for many amenities around the building site that can

be beneficial to the program.
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Figure 42 - Building Usei Source:GIS Washington, D.CWalter Reed Army Medical Center, Local
Redevelopment Authorjtpiagram by Author

The Site has a variety of building uses. The northern and southern parts of the
site incorporate residential use which speaksda@iisting residential zones. Mixed
usebuildingsare placed along Georgia Ave t@acéivate this edge. The core of the

site includes the historic institutional use and new muxsel creative programs.

Building Site Selection

The building site selectionag informed by an analysis of the site
organization. The site is organized into three main characteristics: the gridded
northern extremity, the lyrical, open space in the center of the site, and the dynamic

southern edge.
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Figure 43 - Site Organization informing Site Selectiori Source:UnderlayGIS Washington, D.C.,
Imageby Author

There seems to be a missing link in the dynamic southern edge, which upon
closer look, became the site of the prosthetics rehabilitation centebuiltieg site
is adjacent to 1BStreet and Rock Creek Park on the west and Building 11 on the
east. Building 11 is one of the original hospital buildings on the s#&e Eigure 26).
It is proposed to be repurposed for educational use and for the ni¢hagresis will

be a school for students studying advancing technologies in the medical field.
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Figure 44 - Existing Building Sitei Source:Underlay GIS WashingtoD.C., Image by Author

There is a 20 foot topography changenirBuilding 11 to 18 Street which
allows for empowering views to the tranquil Rock Creek Park. However, Building
116s unfinished fa-ade creates a stark con
This unfinished wing has been hidden and forgottenaaan the face of the
building. This thesis proposes to rehabilitate this building and unfinished facade by

completing the missing wing with the new facility.
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Figure 45 - View from Building 11 to 16th Street and Rock Creek Park Source: Torti Gallas and
Partners

Figure 46 - Unfinished Wing and Facade of Building 11 Source: Torti Gallas and Partners
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Figure47iBui | di ng 11 6isSowde:sTarti Galtps and Rargnsr

Figure 48- View of Northern Edge of Site and Main Street NWi Source: Torti Gallas and
Partners
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Figure 49 - Building 11 Northern Facadei Source: Torti Gallas and Partners

Figure 50- View of Site from corner of 16th Street and Aspen Streét Source:lmage by Author
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Figure 51 - View of site topography from Aspen Street Source:lmage by Author

Figure 52 - Building 11 Southern Facade Eastern Win@ Source Photos byTorti Gallas and
Partners, Imagdy Author
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Figure 53 - Building 11 Southern Facade Western Windg Source Photos byTorti Gallas and
Partners, Image by Author

BUS STOP

Figure 54 - Existing Site Sectioni Source:lmage by Author
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Chapter 7: Design

Conceptual Design Strategies

The design objectives of this thesisinclu@@pr ovi di ng f or pati en
physicalneeds in the form of large rehatalion space and ease of movement
through the building2)pr ovi di ng for patientsdé environm
them to the surrounding landscape and creating dynamic spaces within the building;
and@)providing for pati elowisgdorgolebomttom s oci al ne

group space and individual space that can empower and inspire them.

Impact of site analysis

The site analysis informed the placement of the building and its relationship
with the landscape. Placing the building at the tofnefsteep topography allowed for
empowering views to Rock Creek Park and a closer connection to Bulltling

Accessibility of the building is extremely important. The steep topography of
the site posed a challenge for access and wheelchair accesdibiditgarking lot to
the east of the building provided for an eastern entry to the building. However, the
main entry to the north required a grade change to allow for automobile access and a
drop off location. This slight change of grade also alloweddse ef pedestrian

access to the walking trail and bus stop.
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Figure 55- Buildingﬁe Accesd Source:GIS Washington, D.C., Image by Author
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Figure 56 - Building Site Opportunities i Source:GIS Washigton, D.C., Image by Author
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Impact of progrananalysis

The program analysis helped inform the configuration of the building.
thesis began with analysis wiultiple schematiéorms and their relation to the site.
This exploration included bar buiidys, of which could replicate the missing wing of
Building 11, edge buildings, of which created a boundary for the site, and organic
free-form buildings which stood oundependentlyf the site context. All of these
schemegfuesti oned t toeshipwiththedandsaapes r el a

BAR EDGE FREE FORM HYBRIDS

ERATE FORM

DETACHED ARM CONTINUING EDGE SEP

LANDSCAPE PROMINIANT ORGANIC OVERLAP

ATTACHED ARM

Figure 57 - Schematic Parti Studies Source:lImage by Author

However, in the end, the programmatic requirements of the thadia large
influence orthe form of the buildingThe rehabilitation ad research/manufacturing
portiors of the building required large, open, flexible space for the patients, therapist

and staff. The rest and administrative areas of the building are more functional as
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cellular, repetitive spaces. Tipsoduced two separateassingshat shapethe

building: a bar structure and a laydlexible ground floor.

Parti Analysis

Parti 11 Site and Building Organizational Strategies
This thesis considered two initial parfiie first parti completethe missing
wing of Building 11 to the south and extenitie large, flexible space to the west. In
this design the connection between Building 11 and the new prostie¢tadslitation
facility happensalong the eastern edge of the site facing the parkingjhd.
connectionreferenes t he @Ai mpl antedodo connection of

2. This creates a more invasive, direct connection to Building 11.

Figure 58 - Parti 1 Massingi Source:lmage by Author

This parti allowdor a main axis andross axis of circulation antbnnection

to the landscape. However the partilatkh e pr esence of a fAfront o

The only entrances from the back parking lot and the central node of the building
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seems to be hidden hedfacade WHleithid pdriiprogelel 16 s un
efficient space for the programmatic elements and an axial relationship with Rock

Creek Park, a centrabde and ease of circulationlagking.

Figure 59 - Parti 1 Circulation 7 Source:lmage by Author

Parti 21 Site and Building Organizational Strategies

The second parti completed the missing wingwilding 11 tosoutreast with
the large, flexible space sliding underneétrthis design the connection between
Building 11 and the neWacility happenslong thenorthern edge of the site. This
parti i mp | e meannestiontwhieh créates aldrgertsgatial node for the
building and allows for the new facility to wrap around the unfinished end of

Building 11.
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Figure 60 - Parti 2 Massingi Source:lmage by Author

This parti produces an entry node for the building. The socket connection is
located towards the north east of the site allowing for a back entry from the parking
lot and a front entry from MaiBtreet NW on the north of the site. This provides a
Afronto for the building while also per mit
entrances meet at this point verifies its significance for the user and then invites them

to continue down the wing of thadility through the rest of the building.

Figure 61 - Parti 2 Circulation - Source: Image by Author
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Final Design

The final building design evolved from the second patrti.

Parti Build Up

The parti design began with the unfimesl facade of Building 11 and the

Aghosto of the missing wing.

Figure 62 - Building 11 and "Ghost" Wing i Source:mage by Author

The design 1 mpl eme ntiewhichtheemewdilityc k et 6 c on
wrapped around the en@lBuilding 11, graphing onto its unfinished facade. This
creates residual space within the connection between the old and new building

providing a central node for the building.
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Figure 63 - Socket Connectiori Source:lmage by Athor

The missing wing of Building 11, or the bar of the schematic parti, was added.
As stated, this holds the more cellular programmatic elements of the facility such as

the exam rooms, offices and patient rooms.

Figure 64 - Completing the Missing Wingi Source: Image by Author
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As seen in the analysis of prosthetic connections, a hinge point was added to
create a pivot point and node for the building. The design embodied this through the

use of circulation in the form of@entral staircase.

Figure 65 - Hinge Joint1 Source:lmage by Author

This hinge point informed a radial form across the 3itgs provides a large

footprint for the flexible rehabilitation space in the facility.

Figure 66 - Radial Movementi Source: Image by Author
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The f i nal parti of the building is refle
The building node manifested by the socket connection and the hinge component of
the stairs create a mt/point for the building of which all aspects revolve around or

engage with.

Figure 67 - Final Building Parti 7 Source: Image by Author

Site Strategies

This thesis looks at the landscape as a living system and integraitsnit
the prosthetic design. On the east side of the building, large trusses spanning the
rehabilitation space below, slice through the landscape. This creates slanted green
roofs which serve to collect, filter and control storm water. The water runs ttiewn
green roof and along the trusses and is captured in a water basin near the node of the
building. This water is then siphoned under the building into terracing on the north
and west of the site. This water then drains through constructed landscajoi to R

Creek Park.
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Figure 68- Living System, Landscapé Source:lmage by Author

Circulation

The arculation of the building reaches out from the hinge staircase and ties
the whole building together. The main route of circulatgoalong the eastern fagade
in the bar of the buildinghoving from the public entry to the privafehis movement
on the eastern side of the building allows for rooms of occuptttiba placed on the
western side of the building. This provides views teliRCreek Park and a stronger
connection between the patient and their environment.

There is a wide variety of occupants in the building and the thesis explores
how to provide individual spaces for each of its users, but also allow for spaces of
interaction and exchangd.he occupants of the facility include: visitors, inpatients,
outpatients, students, researchers and staff, each of which engage with the node of the

building at some point in their day.
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Figure 691 Combined Circulation i Source: Image by Author
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Figure 70- Individual Circulation 7 Source:image by Author
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Structure

The structure of the buildgnis also divided into two parts. The ls@gmenbf
the building is concrete column and beframing. This sturdy, older material reflects
the other historical buildings on the site and also grounds the patient and insures
stability. The connection piece and radial rehabilitation space of the building are steel
construction. This allows for visie connection joints and enables a sense of strength
and resilience for the patients. Long spanning trusses and glass facades can engage
and inspire the occupants. Lastly, the class of old and new materials reinstates the

premises of old and new joininggether both physically and metaphorically.

Figure 711 Structure i Source:lmage by Author

Spatial Typologies
The informed spatial typologies from the body analysis in Chapter 2 are

incorporated in the design of the builgirLong, linear space is provided for lower
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limb rehabilitation and gait studies. This space reaches out towards Rock Creek Park
empowering its occupants. Smaller, centralized spaces are implemented in the

western half of the building for upper limb reH#ahtion and occupational therapy.

Figure 72 - Spatial Typologiesi Source:lmage by Author

Figure 73 - Southern Facade Aeriali Source:mage by Author
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