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After Materiality

This chapter explores how materiality can be redefined after its original
form, function, and lifespan. Across three projects, material is not
treated as a fixed substance, but as something that can be scanned,
mutated, decomposed, reused, and regenerated. After Vessel examines
digital media as material through images, scans, and representational
mutations. Sweetransition transforms sugarcane bagasse into carbon-
storing bio-bricks. Zero to Zero reuses urban waste as modular building

elements for circular habitats and ecological infrastructure.

01 2025 Summer

After Vessel
Digital Media as Material

Images, scans, and digital representations become new
architectural materials through mutation and translation.

02 2025 Fall

Sweetransition
Agricultural Waste as Material

Sugarcane bagasse is transformed into carbon-storing
bio-bricks for a regenerative Olympic park.

2026 Sprin
03 2026 spring
Zero to Zero

Urban Waste as Material

Urban waste is reused as modular building elements for
circular habitats, public programs, and ecological recovery.
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EVERYWHERE
TRACING THE VESSEL

Using the Vessel in Hudson Yards as a case study, this project traces
architecture across visible, invisible, digital, and physical domains.

It reframes the Vessel as a distributed image device shaped by media,
circulation, fabrication, and cultural references.

Through this mapping, the project develops new modes of
representation that translate images into architectural form.

Digital representation is not secondary to architecture. It becomes
part of its material condition.

Heatherwick Studio

Original e S5 Design Studio Lodon % Manufacturing Cimota compary  SITE s

Cimolai company

NRE I
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EVERYTHING
MUTATING THE VESSEL

This project generates speculative mutations of the Vessel using
images, models, and maps as design material.

These transformations challenge the idea of a fixed architectural
object and reveal the Vessel as a product of media circulation and
image culture.

Through these experiments, architecture is redefined as a process of
continuous translation across contexts.

Recycled Vessel generated from scanned stair data

GSAPP Graduation Portfolio

Reimagining the Vessel as a landmark adapted to different places

o -

{ e
= b —
-t P F i —

s J—

¥ f : -

: | | | i —

-

| e =

A0/ \-- | —

[ - T 4 -

| n il g 1 -

A - —ane

» oy =y ‘-q—"\

| &S W i

} o == » N =

B = = V-L* o

N LT W —

l e s a1 i \ —

-

AR Wl ==

| fall I —

! | | f
4*} et L

i o = ¥, -

Exploring how copied images reshape architectural meaning

AFTER V&SSCEL




03

ALL AT ONCE
AFTER THE VESSEL

The project extends digital mutations of the Vessel into physical
models, exhibition formats, and public interaction.

By treating mutation as a design method, representation becomes a
system of translation across media, scales, and audiences.

Rather than ending with images, the work tests how architectural

meaning can circulate through objects, display, and collective viewing.

AR interaction across audiences and spaces

GSAPP Graduation Portfolio

|

Project selected for the annual summer show
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2025 Fall Studio

Instructor: David Benjamin
TA: Deniz Mahir Dagtekin

Team: Guan-Yi Siao, Sungjik Kim g oo _ (- ’ . l?ﬁ?"‘:#{*:’:

This project reimagines Barra Olympic Park in Rio de Janeiro as a
regenerative carbon-sink landscape. By transforming an underused
Olympic tennissstadium into a micro-factory and public garden, the
project turns Brazil's sugarcane bagasse into carbon-storing bio-bricks:.

Rather than treating Olympic legacy, waste, and ecological recovery as

' “separate issues, the project connects material production,public participation,
and landscape regrowth into one phased system. Over time, the stadium
becomes both a civic infrastructure and a living carbon sink.

%
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From Agricultural Waste to Carbon Material

Sugarcane bagasse is transformed into carbon-storing bio-bricks,
turning agricultural waste into a regenerative landscape material.

BRAZIL
SUGARCANE SEEDLINGS
WITH BAGASSE BIOCHAR
FERTILIZER ; 100 YEARS

BRAZIL
SUGARCANE HARVEST
79.0 - 794 (Tons/ha)
2024 - 2025
39.3 Tons absorption CO2ha
TIE

fortifizes officiancy;
Improwes soil structurs and nutrient retention

Attatatadiatt ettt atatin

}
b 4N
I C4 CARBON N

i FIXATION PLANTS J);-‘{L\

1 60-80TONSOF  (j1 My

CO2 / YEAR

: o

7 serouring / “
& |

10 Hours |

/ et
.’. |
/ [ 5= | i
PROMPT |\ suaar Jusce/ I
~
e /

A, SUGAR PRODUCTION

1
2. Clarification

3. Evaporation, Cancentration
4. Crystalization

SUGAR
44.7million metric Tons
2025126 5 Conariugation

Ethanol production
34.96 billion liters 2024/25

B ETHANDL FROBUCTION
1. ydralysis; sucrose
ghicase = fructose.

2. Fermentation
3. Distillation
& rydiation  Detydeatan

£, RUM PRODUCTION

SUGARCANE BAGASSE

A}
PN - 6.2 million tons dry bagasse 4 Agnyg
b - Sugarcane Bagasse (dry)
p \ o~ ~1.47 kg €O,
r “ Sugarcane Biochar
P . - ~2.57-2.94 kg €Oy
’ , '

e

DECONSTRUCTION I
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Matersl Crouaty
o e Mt iy of  coirchs

PONENT
F. MOLDING SEQUENCES
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Sweetransition
Carbon Capture to Biodiversity
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Testing Sugarcane Bagasse Bio-Bricks

Casting, drying, planting, and regrowth tests reveal how material
decay can support vegetation and ecological recovery.

GUAN-YI SIAO GSAPP Graduation Portfolio



03

Simulating Carbon-Sequestration Ratios with Al

Al-assisted simulations study how the balance between people,
transition, and nature affects carbon sequestration over time.

+24,870 kg CO2/ Year

ECO-METRICS 100X100M
Current Year 2025
® Human 28%
Ecotone 19%
# Nature 53%
EPRPCTS
1. GROUND SIZE
100 m 100 m
Reset
2025 Tt e
2. REWILDING TOOLS
Ecotone Brush M
Paint Ecotone
Nature Brush SIS |
O

Paint Nature

3. SIMULATION (2025-2100)

Timeline 2025 &
. d — o
2030 A o
2035 +3,055 kg CO2/ Year -18,050 kg CO2/ Year 2055 -37,215 kg CO2/ Year

g : o Q= B— [— @—
BOH5| Smamane P

2065 -55,385 kg CO2/ Year 2075 -71,605 kg CO2/ Year 2085 -88,050 kg CO2/ Year

"+440 t CO,/year sequestered after 20 years"

2040 "o s s i

Q= B— — E—
Cartansequmtiition: 399310031 e B
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Deconstructing and Transforming the Stadium

The Olympic tennis stadium is gradually deconstructed and reused
as a framework for production, planting, and public access.

2016

Olympic Stadium
A Tennis Court

B, Seating Area

€. Circulation Ramp

AN A “
S - e

i

e
e e p—
s -

2025
Transition Stadium
Tennis Court

Seating Area

Classroom
. Drying Yard

A

B.

€. Eco-brick Production Space
D

E

F. Flexible Plaza

Sugarcane Stadium

Eco-brick Production Space
Classroom

- Drying Yard

Flexible Plaza

Green Roof

mm o0

. Exhibition Gallery
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Sweetransition
Turning Olympic Park into a Carbion Sink
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A Circular Urban System for Waste, Ecology, and Habi'gagigg

2026 Spring Studio

Instructor: Juan Herreros & Aistyara Shaning
TA: Viksha Nayak
Team: Guan-Yi Siao, Andrew Yang, Yoon Ah Kim

This project redefines housing as a regenerative'urban system that connects
waste, ecology, and habitation. Located on the southern edge of Madrid, the
site is shaped by La Cafnada Real, nearby waste treatment facilities, and the
expansion of rigid urban grids.

Rather than treating marginalized communities, waste, and damaged
ecologies as separate problems, the project reorganizes them as active
components of a circular system. Structured as a ring-based framework,
it proposes a new.urban model in which living space, material cycles, and
environmental recovery operate together over time.
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Excluded Territory

La Caflada Real gradually transformed from a royal
livestock route into an informal settlement through
rural-to-urban migration during the 1950s and 1960s.

Sector 6 is one of the most precarious areas, where electricity has
been cut off since 2020, exposing residents to extreme climatic
conditions.

Marginalized People La Cafiada Real Galia

7,725 Census Population i
183 Industry \
2,272 Housing

107 Ha Area \
14.4 km Long L
30 mWidth .

No Infrastructure

 Etectriclty, X water X Gas
2020 - Prasent

SECTORS

census population 1,431
Housing N

0

cengus population | 3,473
Housing 089

Ingustry 7

e
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Occupation was perceived as temporary

by the state. However, mass eviction never

occurred, leading to a gradual
accumulation of settlements,

1990s - 20008
Consclidation

Effective permanence was achieved.
Housing density increased, and
commercial, refiglous, and social
infrastructures gradually emerged despite
the land's "livestock” status.

- Present
Legal Contradiction

Permanent habitation persist on land
officially designated as uninhabitable. The
territory is defined by this legal Embo,
stalling integration or formalization efforts.

Emsctricity supply 1o Sectors 5 and 6 has
been eut off sinée 2020. The gevernment
attributes this to overicad from Blegal
cannabis cultivation, while local sources
claim it was a deliberate disconnection.

Authorized | SECTOR1
! censuspopulation 951
| Housing 256
!
i
Un-Authorized | SECTOR2 |
i
| censuspopulation 587
} Housing 256
!
i
i
| SECTOR3 |
i
!
| censuspopulation 331
| Housing no
i
i
!
i
i
. M-922 1
| SECTOR4 |
| censuspopuiation 952
1273 ! Hausing 242
! ncustry ”
Concejo de la Mesta, Transhomance 1
I
Institutionalized seasonal livestock
migration routes across Spain.
1950s - 1960s
Rural Migration
Madrid's rapid expansion triggered
rural-to-urban migration. Workers occupled
peripheral land along the livestock route,
«constructing the first temporary dweflings.
1970s - 1980s
Informal Accumulation Pollution Dispersion and Exposure

A Heavy Metals + Waste Faciity Pollutatnts
PB,CA,Zn  Dicuin, Furan, PMID, PMZ5
Pollutants from traffic (Tyre wear) and
waste facilities are transported by wind
and accumulate in dune formations

Waste Facility Pollutatnts

Dicxin, Furan, PM10, PM2.5

Airbome pollutants are transported by
wind and accumulated across the site.
Unpaved roads in Sector 6 act as dust
reservoirs, enabling repeated
resuspension of contaminated particles.

[T
N, NO,~, CODIBOD, Heavy Metals

Leachate generated from landfills and
waste facilities may infiltrate soil and
fiow toward the Manzanares River,

@

02

Contaminated Ground

Waste facilities and landfills dominate the southern edge of
Madrid, supporting the city while burdening its margins.

These facilities process mixed recyclable and organic waste
under unsafe conditions, generating pollutants and leachate that
contaminate soil, water, air quality, and nearby communities.

SYSTEM OF CONTAMINATION Waste Facilities & Landfills

Urtsan waste is concentrated in the area, where recyclable materts and organic waste are processed in miced
ind leachate that severely impact soll, water, air

5. generates
Gy, and e bealth of rearky communities

o 20 yoars, these faciitis romain

Monthly Weight of Recycle Waste [t] Facilities x Process Amount [t]
Las Dehesas [}
LaPaloma [
Las Lomas [
Compostaje La Paloma [J]
Las Lomas Valorizacion Energy .
Compostaje Las Dehesas [
Compostaje Cantiles [l
Bio Las Dehesas 1]

10,000k

5,000k

]
2020 2021 2022 2023 2024 2025

SITE AND IMPACT MAP

. Inert Waste

Stadle / Non-reactive 10 waaste does not sigrificantly seact or decompose, | sope bom plateau
Minimal paliuticn ‘whereas sod waste undergoes biological and chemical | I + 1
processes hal produce leachate and air polutants. i 13 wn 7 » L

Solid Waste
Decomposing { Resctive
Leachate « Gas + Pollution

----- Waste Truck Route

l,__l Leachate Leachate ks a contaminated iquid formed when water
percolates through decomposing waste, dissolving
Decomposing / Reactive  ©rganic and inorgansc pallutants. Contains high
Leachate « Gas + Pollution concentrations of ammonia, nitrates, phesphates,
Ieavy metals, and ofaNK COMPOUNdS.

Bwrs

P Noo;

K 2k

Environmental Inspection Road
Garbion Used as a Continention Wall
Reunoff Water Drainage Ditch
Grooved Pipe For Collection of
Rainwater from percolation

Min. Tm Soil

Synthetic Geotextile

Polythylene Geotextile

Polyethylene Sheet

Plastic Metals

rdboard

Mass of Waste

. Jute Mesh

Kermes Oaks

. Protection Berm

. Drainage Layer of 0.50m of Gravel
. 0.25m Gas Drainage Layer

. Portuguese Oaks, Pyrenean Oaks,

Holm Oaks...

. Riparian Vegetation
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Fragmented City

Madrid’s historic center developed through a dense and organic
urban fabric, while the outskirts expand through rigid grid-based
planning.

At the city's edge, formal development, informal settlement,

infrastructure, and ecology collide, revealing the limits of
conventional urban growth.

GSAPP Graduation Portfolio
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Waste as Resource

Urban waste is collected, sorted, and transformed into
construction resources through on-site recycling cycles.

The material loop supports housing, public programs, and
ecological repair, turning waste from an endpoint into a new
beginning.

2. VINYL

3. METAL

4. RUBBER 5. WOOD

1. Camctian L impectzy

2 Dmawebly

|
"u-m-u

GUAN-YI SIAO



05

Zero-to-Zero Cycle

GSAPP Graduation Portfolio

@

BT W
Market

Assemble

Collect
Recycling
Materials

$5200.d a|0A%ay

Recuperation

Cleaning

Construction

Size

TYPE A - Residential

.

Construct Residence

P I,
e T o |

(P E T

SOy

Deconstruct Residence

-y & 7
y

Transplant
Semi- Qutdoor

Construct Structure

Deconstruct Structure

Construct Elements

Furniture

TYPE A

Residential

Elements
Market
Recycling Studio
Accomodations

-+ TYPEB -+

Wild Animal Vet
Soil Remediation Lab
Recycle Material R&D

S >

Place Elements

Ji:
=

@

Remove Elements

TYPEC

Refugee Q%@
Plant Nursery ; A

Food Web v
Protection
Bugs Hotel

e

s, e

Gypsum Artcraft School

Gypsum Pot ({) f‘-',:?_:f =
Transplant
Semi- Outdoor

.uunei\p\img.._\._:“..‘..»""“

Interface Program
Material i
Ecological
Social systems

Transplant
Outdoor

Gypsum Pot
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06 07 Metabolic Elements

Growing Infrastructure

Instead of a fixed infrastructure, the project proposes a circular

M eta bo I iC E I e m e nts . Human R > Material - R Ecology

Flexible elements are inserted, moved,

v v
system that grows, moves, and transforms over time. Beginning replaced, and transformed within the © : ) s
with a recycling factory, the system converts waste into building loop. 3 > 3
. 2 r— A £ 3
components and expands through repeated loops of construction,
relocation, and ecological repair. They connect human habitation, : :
material prOdUCtiOn, and ecological ' De:isi:)n Cha}mber Sele‘ction P‘Iartform Hal}:itat}Zone ‘ '
repair, allowing the infrastructure to v v
grow as an adaptive urban system. 9 3
§ g”j i = 91 3
2 v
Drop-off Hub Collection Yard Water Garden
. Collects used resources Gathers and sorts materias Collcts and stores water .
\J \J
2 N 3
S R “
. * L 4
] ” \ 7 | g
2 ] [
Learning Theater Recycling Workshop Soil Recovery Lab
' Support learning through making Turns waste into materials Restores damaged soi '
v v
= y e ’ + s
: e g » )l :
g “ | =
: L4 ﬂ :
. Dwelling Cluster Assembly Hall Growth Tower .
: Forms spacesfor Iing together Assembles new spatial unis Supportsecological growth over ime :
v v
. i 3
: g J -
- 4Ty ‘
Infrastructure separates the formal city from its marginalized edge. Waste is transformed into building components through the recycling factory. Cinema sphere Material Storage Rack seed Library
. Creates shared viewing and collective memory Stores materials for reuse Preserves future biological growth .
v e v
. P, <
g b =0 il L A I £
3 N . idl l;‘ ! 2
i £ itk g
. ¥ o i -
Transit Capsule Lifting Platform Habitat Corridor
Moves people through the system Moves materials and units Supports movement of species, air, and water !
v
g - : - ) %
3 b !y q “ v 13
g ] Vo ) % K
R 7 o~ - . S
ES w
. Forum Ramp Exchange Market Habitat Garden .
Supports gathering and nteraction Enables materal exchange Supports speciescoexitence
i P ) i
g e«ﬁﬁ?)l i r = 3
g Wl o iy :
g - , ﬁ B pf T
a [ 22 ;s > g
Q = g =
Workshop Studio Adaptive Node Environmental Wall
. Supports making and collaboration Supports shifting spatial units Controls light, air, and climate
v
b3 -]
3 g
3 N
g 3

Each completed loop becomes the starting point for the next.

The system grows through housing, public space, markets, and ecological repair.

GSAPP Graduation Portfolio

Recreation Park

Supports rest and movement

Material Incubator

Generates new material forms

Regeneration Basin

Restores ecological systems
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Living Infrastructure

The loop becomes an inhabitable infrastructure for housing,
production, public space, and ecological repair.

It operates as a changing system that can be built, occupied,
dismantled, and rebuilt over time.

a. Holm Oak Park

b. Slope

c. Urban Farming

d. Soil Remediation Labs
e. Monorail

f. Playground

g. Waste Collection Site
h. Upcycling Factory

i. Uplift Site

j. Upcyling Market

k. Upcycling Material Workshop
I. Construction Slope

m. Public Lecture Room
n. Theater

Residence (Sunflower Gypsum Pot)
Open Kitchen

Public Workshop
Public Terrace
Overhead Crane
Construction Elevator
. Residential Elevator

cronavo
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Upcycling Factory
At the ground level, upcycling
workshops and markets allow

residents to produce, exchange,
and sell furniture, facade panels,
and other material products.

Overhead Crane + Monorail

The central void supports crane operation, allowing
units and materials to circulate across the ring.

Monorails connect the residential levels and enable
movement throughout the entire system.

Common Area

Residential levels include shared kitchens, open
workplaces, and green corridors.

All materials are produced through the upcycling system.

f m—

[]

Y

— s
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Upcycling @ . i - |

Workshop
and Market

Residents produce, exchange,

and sell furniture, facade panels, &
and other products made from
upcycled materials.

e
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Residential Unit System

Residential units occupy the upper level of Type A. Each unit is
built from stacked shipping containers and upcycled materials,
creating a flexible dwelling system within the loop.

Windows, doors, facade panels, and planting components are
reclaimed and reused. The unit can be inserted, removed, or
adapted as the infrastructure grows over time.

2,300

5,300

1,760

1760 2,650

2,650
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L

‘ v+6,000

v+4,210

L=

Each unit is organized across two
levels. The lower level accommodates
workshops, kitchens, and shared
production areas, while the upper
level contains bedrooms and
bathrooms.

Daily life is structured around making,
repairing, planting, and living.
Through the connection between
workspaces, shared corridors, and
plant cultivation, the housing system
becomes both a domestic space and a
small-scale material ecosystem.

Studio
Ki tchen
Bat hroom
Bedr com

wos W -

GypsumPot o Z 5 G

S

S R
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