Design of and for Adaptive Reuse
A Way to Make MEPs Architecturally Relevant
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Notion

For a long time | have been
fascinated by building systems,
specifically MEPs as design
elements in a building.

Using these systems as a design
element appeared to be a way
to create more complex design
without extra construction
Investment.

Pictures of the ceiling in an urban planning firm in Medelllin, Colombia.



Notion

Working off existing frameworks and within a
context that allowed me to avoid questions of
construction coordination | applied to UROP to
forward this investigation under the title.

Structural Expressionism
In Adaptive Reuse Projects

The UROP grant | recieved funded
this trip outlined below.

London Day 1.  London Day 2: London Day 3: Venice Day T Venice Day 2 Venice Day 3:

Rest from International Visit Structural Expressionist Visit Highgate Cemetery, Get into hotel, purchase Venice architecture Visit Venice Biennale
travel and prepare for rest of  buildings in London and walk observe preservation work Biennale tickets, visit walk, tour of Saint Arsennale. Prep for
London trip. bridges over Thames. for the cemetery. Visit Giardini della Biennale. Mark’s Basillica. Observe flights home.

London Creates Architecture preservation work and

Exhibition. documentation for the

cathedral.
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Top: Neo Bankside Building
Bottom: Lloyd's Tower, London, UK

Two temporary exhibits in the Arsennale
section of the Venice Biennale

Notion

The architecture | saw on the trip
provided me an understanding

of how MEPs and structure were
used in building construction.

Ironically, the temporary exhibits
at the Venice Biennale served

as better examples than the
structural expressionist buildings
in London.
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has the greatest depth. (A = area, P = perimeter). In this example, the actual sizes are not important—only the relative sizes.
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Figure 17 Wet Pipe Sprinkler System
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~ | The clock tower is prone
to wall tilting duc o its
towering struclure.
Internally, an I-beam
frame structure is used for
reinforcement, while
sharing the load of the
renovated stairs and

platforms,

Floor display

Wang, 2024

Lacuna
Crack
Micrabial
| Water penctration deterioration
Microbial deterioration
Peeling

Water
penetration

Wang,<2024

Notion

The Fall 2025 semester began
with research into building
systems so they could be
properly deployed in design.
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4 PRECISION

Horticutural grafting performed above
gound. n conlrast o the spontaneous nat
ural gratting of roots, demands a high
degree of geometric precision. A sloppily
executed graft will fail. Likewise, i architec.
ul grafting elies on a pre.
the different parts. To cre.
ate an elegant connection, each centimeter
must be carefully analyzed and matched
with exactitude.

5

n horticultural grafting, the existing rootstock
serves as the foundation, while the scion’s,
fole s 10 expand and augment its capacity.
Without the rootstock, the scion will not
survive. Similarly,in grafted architecture,
the onginal building cannot be removed
entirely. It can. however, be pruned, just like
the future addition or combined bulding,
o promote growth, extend capabiltes, ant
verall capacity. The architecturol
scion must always deliver new benefits to
the ongina

6 RECIPROCITY

Once grafted, the scion and rootstock plants
remain genetically distinct. yet they develop
the abilty to influence each other physio-
logically. The two parts.of a properly grafted
buiding or city wil also share a mutual in
fluence. We can identify the reciprocal qual-
wes of

prove

T FLEXBILITY

The rootstock of a fruit ree can accommo
date multpie new scions that bear different
varieties offui. t s even possible to raft
5ci0ns onto scions. Simiarly, the grafted
architectural object or ciy is flexble enough
10 accommodate fuure options,just like
the various weys in which ootstock and scion
can accept grafts. The process of grafting
in architecture always preserves opportunt
s forfuture changes 1o unfold.

JOINING @

When plants are grafted, their oint serves
5.8 visual indicator between the old and the
new. It becomes a site of healing that often
forms a thickened scar or callus. In architec.
tural grafting, the joint should also provide
insight into the project’s history. The conven-
tional practice of placing the Joint, a signif
canttectonic moment, fecessed in shadow
might offer a visually clean appearance,

but it misses the opportunity to tel the story
of the fusion between distinct parts.

9 CARE

Developing a comprehensive understanding.
of the rootstack is essental for @ success
ful hortcultura grat. s crucial to know
about the oiginal plant. appreciate s partic
ular qualities, and care about ts well-being
and longeuity. A successful architectural or
urban graft also involves taking careful stock
of

such as materiabty,

urban fabric

pre
#rammatic ansformation. Reciprocity
mplies that the old imparts s time-tested
Qualities o the new, while the new, in turn,
offers something novel back. Grafting,
signfies that the old, whether a building or
a city, does not remain untouched.
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cess is deeply satisfying for the architact
grafter, as it involves attentive research and
the oy of discovery.

10 PLEASURE

A properly grafted building or city il offer
users visual and experiential dolight. There
s Inherent beauty in witnessing the trans.
formation of something that has been re
paired and continues to be useful, growing
and evoNIng over tma, weaving s own
narrative. Like encountering a grafted apple
ree, this pleasure stems not from nostal-
3 but from abserving a iving thing thrive:
and enjoying s tasty fruit
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After initial research, the project
reconnected with its ideological
bases.

Its architectural base is “The
Art of Architectural Grafting” by
Jeanne Gang



Anatomy’s
malignant
basement

veudenithavemedermmedicine, t really know what leprosy is? Wel

self with lamb's blood and olive o; l,

apparently, you shave ar

rd. Or, weirder.®

and hope. That's all well and fine. But then it g

Because in 14:37, it d

bes what to do when a house gets leprosy. A house! It

describes a kohen, ly a rabbi, coming to the house and inspecting it

“And he sha Now, [if] the lesion in the

of the house consists of dark green or dark red sunken

looking stains, appearing as if deeper than the wall,”

on to describe what to do with a leprous house — you scrape its

walls, you abandon it for days, and if the lesions return after all that,

[if] the

esion in the house has spread, it is malignant

ra’ath in

he house; it is unclean.”

And then you're supposed to demolish the house — there’s no coming back from

that. In literal

erms, this is probably black mold, which is dangerous and is cause

for vacating a house. But I'm fascinated by how it's portrayed here.” The house
itself is

onified, and malignant. It’s leprous. And like leprous people in that

alt with by excommunication. There's this notion that there’s something

t the house. But the only way they knew how to deal with it was just

it to die. And houses don't die easily. They just wait

What happens to a house when it is left alone? It

or

worn, and

d. When its paint peels, its

foundation begins to sink. It go
for too long unliv

1in. What does it

think of? What does it dream?

Anatomy

There’s no subtle way to put this; the house in Anatomy hates you. And maybe it
hates * But moreso, it
tes you, Henry.* But moreso, it just hates humanity. It hates that you, as a collective,

HOW A GAME LIVES: THE ANNOTATED ESSAYS OF JACOB GELLER

ldea

The spiritual inspirations for the
study are an essay titled “Control,
Anatomy, and the Legacy of the
Haunted House" by Jacob Geller
and a micro-game known as
Anatomy.
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After determining the general
direction of the study, a range
of adaptive reuse projects were
chosen for visual analysis.

In Order from Left to Right:

Faengslet Vestsalen-Cubo Arkitekter

The Green Building-(fer) Studio

Cultural Center in Brie-Opus 5

Convent de Sant Francesc -David Closes

Casa Meditariano, Alicante-Manuel Ocana

The Chapel on the Hill-Evolution Design

Pullman Market-Clayton Korte

Fika Restaurant-Studio NAAW

Apple Store Williamsburg-Bohlin Cywinski Jackson
Jurkovic Heating Plant Reuse-DF Creative Group
Church Conversion-Lincthelen Design + Build

Bar Ton Listening Bar-Anda Zota

Gallery of Bovenbouwwerkplaats-Studioninedots
The Mercury Store-Co Adaptive Architecture
Wagenhallen Stuttgart-Atelire Buckner

Bentonville Modernist Art Museum-Wheeler Kearns
8899 Beverly Boulevard-0Olson Kundig

Franklin Tower-Gensler

Crystal House-MVRDV

Zeitz MOCAA-Rick Brown Associates

2000 Little Raven St Denver

House Within a House in Basel Factory-Stereo Architektur
Cooking School in Ancient Slaughterhouse-Sol89
Gallery of Leszcyznski Antoniny Manor-Na No Wo Architekci
Tselinny Center of Contemporary Culture-Asif Khan
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Concept

The investigation started parallel
to its inspirations through one to
one comparisons between the
human body and buildings.



Concept

Following this, different buildings
were organized into different
body system groups depending
on what MEP system would be
focused on for the building.

Left to Right:

Crystal House-MVRDV

8899 Beverly Boulevard-Olson Kundig

Franklin Tower-Gensler

WeWork Weihai-Linehouse

Church Conversion-Lincthelen Design + Build
Bar Ton Listening Bar-Anda Zota

Apple Store Williamsburg-Bohlin Cywinski Jackson
Pullman Market-Clayton Korte

Fika Restaurant-Studio NAAW

The Mercury Store-Co Adaptive Architecture
Wagenhallen Stuttgart-Atelier Buckner
kHaus-Foketyn del Rio Studio

Convent de Sant Francesc -David Closes
Jaegersborg Water Tower-Dorte Mandrup
Cultural Center in Brie-Opus 5

Faengslet Vestsalen-Cubo Arkitekter



Concept

Skeleton - Structural

Convent de Sant Francesc -David Closes

Jeegersborg Water Tower-Dorte Madrup Faengs'let Vestsalen-Cubo Arkitekter



Concept
Immune System - HVAC

()

Jurkovic Heating Plant Reuse-DF Creative Group The Chapel on the Hill-Evolution Design
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Nervous System - Electrical
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Circulatory System - Plumbing

Bentonville Modernist Art Museum
-Wheeler Kearns

gart—Atelille éucknef

The Mercury Store-Co Adaptive Architecture



Concept
Skin - Facade

Zeitz MOCAA-Rick Bro
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Concept
Additions - Prosthetics
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Gallery of Leszcyznski Antoniny Manor
-Na No Wo Architekci

House Within a House in Basel Factory Port House-Zaha Hadid
-Stereo Architektur



Concept
Theory - The Spirit

Printmaker’s Studio-Modal Architecture ' - Prentice Women'’s Hospital-Studio Gang



Concept

After the initial 1to 1 comparison
was found to be insufficient, a
new metaphor was embraced.

The building's structure and
system was related to the body in
a vague sense and partition walls
and aesthetic elements were
related to clothes.



Painting Over

Bulkhead

Acoustic Ceiling Tiles

Furr-Outs

Concept
Covering Up

A few general examples of
construction strategies that
excessively covered up MEPs and
other systems were chosen to be
discouraged within the study.



Memento Mori Implied Existence

Imaginary Arrows

Exaggerations

New Datum

Design w/o Addition

Authentic “Style”

Concept
Being Proud

A methods for a building to be
proud were chosen as a way of
understanding MEP design in
adaptive reuse.
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Being Proud
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Concept

Being Proud
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Complexity Without Addition
Typical use of drop ceilings hides systems and
creates a monotonous display on the ceiling.
By exposing the heat exhaust and HVAC, the
roof plan becomes more visually complex
and interesting. This leads the ceiling design
to become an important part of the building's

expression.

Implied Existence
The light fixtures of this building are either
attatched to the wall or drop far from the ceiling.
This creates an imaginary line that goes up into
the ceiling and exits the building. Similar to how
we understand the human body has a spine, we
understand this building has a spine from which
its electricity runs.

Pullman Market
Clayton Korte

The Authentic ‘Style’
Pullman Market chooses to display an interior
that at least mimics the original brick of the
building. This choice amongst others makes
the building appear raw and authentic. The
buildings original features and the bold inclusion
of upgrades become the stylistic expression
of the building. This decision saves money and
creates a unique environment that by its nature
is completely individual.

Church Conversaion
Lincthelen Design + Build

Memento Mori
The building is completely covered in new
material. Like stretch marks, the building keeps
some marks of its old form. The foyer keeps its
originally exposed materials.

Concept
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Pictures of South Boulder Recreation Center

Story

After a set of tools were
developed for the design of
adaptive reuse projects, South
Boulder Recreation Center was
chosen as the site for an example
design.



politics

Caustic Materials

Social

_ , Factors
Programmatic Failures
Roof

Problems

Structural Issues

Accessability Issues

Bubble diagram of overlapping problems with SBRC

Story

During initial site analysis of
South Boulder Recreation Center
progressed, it became clear the
building was unfit for adaptive
reuse.

From this realization came a
bigger question: what elements
of a building make it hard to
adaptively reuse?



What to do with an existing building is not just

a question of design and cost, it is a question of
community. In SBRC's case, the community isn't
very concerned with the architectural character
or historical value of the building. Both of these
elements are typically key in keeping a building
in existence.

What is keeping SBRC around currently is
funding and programmatic concerns. The
community is extremely invested in retaining

a pool in SBRC or its replacement. The fear
that a new building might cause the pool to be
completely removed and never come back has
made many residents terrified of the possibility
of a new building. Despite this fear, most
residents still argue in favor of building a new
building and are more concerned with ensuring
that the new building has a pool.

Two different ways in which politics affect adaptive reuse

Public opinion was surmized from a series
of articles in the Boulder Reporting Lab by

Brooke Stephenson

177

South Boulder residents fill council
chambers to call for a full rec center
replacement, including pool

000000+ + Residents organize to save the South
Boulder Recreation Center

oc0ee0s+

There is a common notion that new is better. This
idea is not unfounded. Every year we unravel
more about the truth of the universe and further
hone our craftsmanship. Newer construction is
able to avoid foundational problems that older
projects simply had no way of aniticipating.

Despite this, new does not always mean better.
Older buildings, in theory, serve as a focus from
which a project can grow. In theory, a project
growing from an existing building should be able
fund a greater square footage.

In practice, this is not the case. Older buildings
are often more expensive to build with than to
simply tear down and build new. Aditionally,

a new building means new program, allowing
additional programs to introduce themselves as
central elements.

Compounding on all this, new buildings attract
more excitement than old buildings. The City

of Boulder has been struggling to maintain

its existing public buildings due to sporadic
investments. Buildings the city thought had a
longer life span are in critical condition because
it is hard to gather resources for something that
isn't new and fascinating.

After the decision was made to tear down a Thorton
Community Center, a sister building to SBRC, new
programmatic opportunities were introduced. New

encourages people to get their foot in the door.

Story

A major factor in the success of
an adaptive reuse project is the
politics surrounding its reuse.
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Residents organize to save the South

Boulder Recreation Center

©opush for

Story

A major factor in the success of
an adaptive reuse project is the
politics surrounding its reuse.



Story

A major factor in the success of
an adaptive reuse project is the
politics surrounding its reuse.

From a user’s point of view the
lack of sufficient program for
certain activities and the lack of
space for community make SBRC
undesireable.

The landscaping around SBRC makes it difficult to add more outdoor  The buildings walls and program are difficult to manipulate
program spaces within a reasonable distance of the building. to allow for socialization.



Diagram of the difficulty of navigating SBRC in a wheelchair.
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Diagram of points within SBRC that need expansion.

SBRC is littered with asbestos in all
its construction materials.

Story

From a designers point of
view, layout, ability to expand,
and materiality can all affect a
buildings viability for reuse.
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SBRCs desig v many exploravenues, allowing future
architects to easily participate in the dialogue of the building.

Ry :
—

Mar\;/y of SBRCsStems are exposed, making them relatively easy.

Story

Despite its many failures, SBRC
does have some elements that
make it easier to keep around.
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