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

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

Urban waste is reused as modular building elements for 
circular habitats, public programs, and ecological recovery.
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AFTER VESSEL
MATERIAL MUTATIONS

Instructor : Michiel Helbig 
TA : Ziqian (Luna) Xu 

Team: Guan-Yi Siao, Nien Lee, Shao-Wei Wang

2025 Summer Studio
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2025 Summer Studio



Design StudioOriginal Rajasthan, India 
Chand Baori, Step Well

London, UK 
Heatherwick Studio
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EVERYWHERE
TRACING THE VESSEL
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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.

SITEManufacturing Monfalcone, Italy 
Cimolai company

New York, USA
The Vessel
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Recycled Vessel generated from scanned stair data Exploring how copied images reshape architectural meaning

GSAPP Graduation Portfolio

EVERYTHING
MUTATING THE VESSEL

02

images, models, and maps as design material. 

Exploring how copied images reshape architectural meaning
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ALL AT ONCE
AFTER THE VESSEL
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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.

From digital mutations to physical models

Project selected for the annual summer show 
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Instructor: David Benjamin
TA: Deniz Mahir Dagtekin
Team: Guan-Yi Siao, Sungjik Kim

2025 Fall Studio

Sweetransition

This project reimagines Barra Olympic Park in Rio de Janeiro as a 
regenerative carbon-sink landscape. By transforming an underused 
Olympic tennis stadium 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.

From Olympic Legacy to Carbon Sink
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Casting, drying, planting, and regrowth tests reveal how material 
decay can support vegetation and ecological recovery.

Testing Sugarcane Bagasse Bio-Bricks
02
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2035

2065

2045

2075

2055

2085 -88,050 kg CO2/ Year

-37,215 kg CO2/ Year

+24,870 kg CO2/ Year

-71,605 kg CO2/ Year-55,385 kg CO2/ Year

-18,050 kg CO2/ Year+3,055 kg CO2/ Year
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AI-assisted simulations study how the balance between people, 

Simulating Carbon-Sequestration Ratios with AI
03

"+440 t CO /year sequestered after 20 years"
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The stadium becomes a living carbon-sink park where Olympic 
legacy, material cycles, and ecological regrowth operate together.

The Future Carbon-Sink Park
05

GUAN-YI SIAO

105m



GSAPP Graduation Portfolio GUAN-YI SIAO

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

2026 Spring Studio

zero to zero
A Circular Urban System for Waste, Ecology, and Habitation 
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Growing Infrastructure
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Instead of a fixed infrastructure, the project proposes a circular 
system that grows, moves, and transforms over time. Beginning 
with a recycling factory, the system converts waste into building 
components and expands through repeated loops of construction, 
relocation, and ecological repair.

Infrastructure separates the formal city from its marginalized edge.

Each completed loop becomes the starting point for the next.

Waste is transformed into building components through the recycling factory.

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

Nothing is Fixed. Everything is Transforming.

Metabolic Elements

Selected
Collected

Processed
Reassem

bled
Stored

Transported
Exchanged

Transform
ed

Activated

Se
le

ct
ed

Co
lle

ct
ed

Pr
oc

es
se

d
Re

as
se

m
bl

ed
St

or
ed

Tr
an

sp
or

te
d

Ex
ch

an
ge

d
Tr

an
sf

or
m

ed
Ac

tiv
at

ed

Decision Chamber
Decides what enters the system

Drop-off Hub
Collects used resources

Dwelling Cluster
Forms spaces for living together

Transit Capsule
Moves people through the system

Forum Ramp
Supports gathering and interaction

Cinema Sphere
Creates shared viewing and collective memory

Learning Theater
Supports learning through making

Workshop Studio
Supports making and collaboration

Recreation Park
Supports rest and movement

Human

Habitat Zone
Species choose where to settle

Growth Tower
Supports ecological growth over time

Habitat Garden
Supports species coexistence

Habitat Corridor
Supports movement of species, air, and water

Seed Library
Preserves future biological growth

Water Garden
Collects and stores water

Soil Recovery Lab
Restores damaged soil

Regeneration Basin
Restores ecological systems

Environmental Wall
Controls light, air, and climate

Ecology

Selection Platform
Selects materials for use

Assembly Hall
Assembles new spatial units

Lifting Platform
Moves materials and units

Exchange Market
Enables material exchange

Material Storage Rack
Stores materials for reuse

Collection Yard
Gathers and sorts materials

Recycling Workshop
Turns waste into materials

Adaptive Node
Supports shifting spatial units

Material Incubator
Generates new material forms

Material
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Metabolic Elements
07

Flexible elements are inserted, moved, 
replaced, and transformed within the 
loop.
 
They connect human habitation, 
material production, and ecological 
repair, allowing the infrastructure to 
grow as an adaptive urban system.



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
l.  Construction Slope 
m. Public Lecture Room
n. Theater

p. Open Kitchen
q. Public Workshop
r.  Public Terrace 
s. Overhead Crane
t.  Construction Elevator
u. Residential Elevator
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Living Infrastructure
08

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
l.  Construction Slope 
m. Public Lecture Room
n. Theater

p. Open Kitchen
q. Public Workshop
r.  Public Terrace 
s. Overhead Crane
t.  Construction Elevator
u. Residential Elevator
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Upcycling Factory

Overhead Crane + Monorail

Common Area

Upcycling
Workshop 

and Market

At the ground level, upcycling 
workshops and markets allow 

residents to produce, exchange, 
and sell furniture, façade panels, 

and other material products.

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.

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

All materials are produced through the upcycling system.

Residents produce, exchange, 
and sell furniture, façade panels, 

and other products made from 
upcycled materials.

GUAN-YI SIAO

Common Area
Residential levels include shared kitchens, open 

workplaces, and green corridors.

All materials are produced through the upcycling system.
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The project does not end as a fixed master 
plan. It grows through repeated cycles 
of collection, production, construction, 
occupation, and transformation.

From the f irst  recycl ing factory to an 
expanding ring infrastructure, the system 
turns waste into living space, ecological 
repair, and new forms of urban coexistence.

Zero to Zero


