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The question
for me
has been

how do we

SCALE

to combat
climate change

and decarbonize?

If we are serious about climate change and
decarbonisation, we have to design pathways
Jfrom prototype to impact at scale.

David Benjamin

GRADUATE SCHOOL OF ARCHITECTURE,
PLANNING, AND PERSERVATION

MASTER OF ARCHITECTURE
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THE STRAW TRANSITION

ESCAPING THE GRAIN TRAP

Spring 2025 | Advanced VI Studio
Location: India

Purpose: Systems, Housing

Critic: David Benjamin

Since India’s Green Revolution, a monoculture of rice and wheat has dominated
the agriculture of India and the livelihoods of farmers. Deeply embedded in the
nation’s food security, wheat and rice monocultures generate millions of tons of
food and byproducts. These grains are used in critical food security program that
annually provides food for over half of India’s enormous population. The country's
dependence on wheat and rice for these food programs has led to a cyclical
monoculture:

High-yield seed varieties are genetically modified to be more productive and resistant
to pests while demanding increased amounts of water and chemical fertilizers. When
harvested, the residual straw is frequently burned in place, a practice that degrades
soil health and accelerates the demand for stronger fertilizers and pesticides. This
dependency reinforces the need for increasingly GMO'd seed varieties, all of which
is draining India’s already overexploited groundwater reserves.

In addition, the government sets the grain at low prices, locking farmers into a vicious
loop of diminishing returns and environmental degradation—a system that is both
unsustainable and must change.

A critical point of contention lies in the cultivation of rice in northwestern India, where
much of the crop is produced for distribution to other parts of the country. There is
growing consensus that rice cultivation in this region must be significantly curtailed or
phased out altogether, given the alarming rate at which local groundwater resources
are being depleted.

And so, faced with the dilemmas of crop burning and impending desertification from
the grain monoculture, India must look for other means to provide food for its food
security while shifting away from its grain monoculture.

However, the redlity is that to provide food for the millions of people reliant on the
grain, this existing grain monoculture remains a necessity for the next 10-20 years.

My proposal is partnered with this reality. It exists in the necessary transition period
from the grain monocultures, to whatever future agricultural solution there is, be it
cereals or horticulture. This transition period will see that straw is not burned but
utilized in the construction of their lives.
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Launch on 1st April 2016, Pradhan Mantri Awaas
Yojana Gramin (PMAY-G) is centre’s flagship mission
by the Ministry of Rural Development (MoRD),
implemented by the Ministry of Housing and Urban
Affairs (MoHUA). PMAY-G aims at providing a pucca
house, with basic amenities, to all houseless
households and those households living in kutcha
and dilapidated house. PMAY-G addresses the rural
housing shortage and bridges the housing deficit in
rural areas of India, contributing significantly to
the mission of “Housing for All". The minimum size
of the houses under PMAY-G is 25 sq m including a
dedicated area for hygienic cooking. As of 27th Sept
2022, 2.00 crore houses have been constructed out of
the total target of 2.72 crores. The beneficiaries
" are identified using the Socio-Economic and Caste
Census (SECC) parameters and verified by the Gram
Sabhas. The amount is transferred directly to the

Aadhaar-Linked Bank Account / Post-Office Account
(MANIPUR ot the beneficiary. PMAY-G has been extended for

. another two years, i.e. till 31st March 2024.
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PMAY-G aims to provide a pucca house with basic
amenities to all houseless households and households
living in kutcha and dilapidated house in rural
areas by 2024. The immediate objective is to cover
1.00 Crore households in rural areas, that are
houseless or living in kutcha / dilapidated house,
in three years from 2016-17 to 2018-19 and enable
construction of quality houses by the beneficiaries
using local materials, designs and trained masons.
For houses to become homes, adoption of a habitat
approach through convergence is proposed.

DADRA AND NAGAR
HAVELI & DAMAN
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HOUSING LEFT TO BE BUILT BY 2029
10,762,319 UNITS

TOTAL HOUSING ALREADY BUILT BY PMAY-G
27,182,942 UNITS
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Baling the straw on the fields costed an estimated 900
rupees per hectare. By replacing the brick with straw
bale, we find a use for the straw that rests on the
fields of the farmers. Farmers who engage in this new
system would be able to use their straw as construction
masterials, and if they are not utilizing the straw to
build they would be able to sell it as construction
material. By doing this we can help them transform the
negative value straw into revenue while also sequestering
carbon into the typical PMAY-G Scheme. The houses would
in floor area remain the same if not expanding to account
for optimum bale positioning. Wall thicknesses would
greatly change, allowing the building to have thermal
mass and protecting the inhabitants from the scorching
days.

The designs of the proposed PMAY-G housing schemes
would similarly match existing PMAY-G housing schemes
for continuity. Like the existing schemes of brick and
concrete, these houses of bale are implementable NOW at
this moment.

5. HEADING

The wheat growing cycle begins with germination,
where seeds absorb moisture and  sprout,
establishing roots and shoots. During tillering.
the plant develops multiple stems, crucial for
yield. In the jointing and stem elongation stage.
the main stem grows rapidly, forming nodes and
internodes. Booting and heading follow, as the
wheat head develops within the flag leaf sheath
and then fully emerges. Flowering and pollination
occur next, with mostly self-pollinating flowers,
a stage highly sensitive to weather . Finally,
during grain filling and maturity, the kernels
accumulate starch, and the plant turns golden,
signaling it is ready for harvest.

4. EARLY CARE

The excessive use of pesticides and water-intensive
irrigation for grain cultivation, especially
wheat and rice, has led to severe environmental
and health challenges. Farmers rely heavily on
chemical pesticides and fertilizers to maximize
yields, but this has resulted in soil degradation,
water contamination, and rising cancer rates.
Additionally, the cultivation of water-intensive
rice in a semi-arid region has caused a dramatic
decline in groundwater levels, with many wells
running dry. The combination of pesticide overuse
and unsustainable irrigation threatens both food
security and long-term agricultural sustainability.

WHEAT

3. SOWING

Traditional broadcasting involves
scattering seeds by hand or machine, but
it often leads to uneven germination and £
requires more water. Zero-tillage, or i
no-till farming, is gaining traction, |
where seeds are directly sown into "‘; -
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6. HARVEST RICE STRAW

The wheat growing cycle begins with germination,
where seeds absorb moisture and  sprout,
establishing roots and shoots. During tillering.
the plant develops multiple stems, crucial for
yield. In the jointing and stem elongation stage,
the main stem grows rapidly, forming nodes and
internodes. Booting and heading follow, as the
wheat head develops within the flag leaf sheath
and then fully emerges. Flowering and pollination
occur next, with mostly self-pollinating flowers,
a stage highly sensitive to weather. Finally,
during grain filling and maturity, the kernels
accumulate starch, and the plant turns golden,
signaling it is ready for harvest.

NORTHEASTERN INDIA DERSERTIFICATION EXACERBATED BY GROUNDWATER REL-IANCE > THE RICE MST .lSTOP

PUNJAB ESTIMATED TO BECOME A DESERT IN 25 YEARS
IN 2018, 180,000 HECTARES UNDERWENT DEGRADATION/DESERTIFICATION

untilled soil, reducing soil erosion
and preserving moisture. The Happy
Seeder, a tractor-mounted machine,
allows farmers to sow wheat directly
into rice stubble without burning it,
improving air quality while maintaining
soil fertility.
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STRAW BALE
CONSTRUCTION PROCESS



TYPOLOGIES




SCALING

36,073,620 PROPOSAL HOUSES COULD BE BUILT
PMAY-G'S ALLOCATED GOAL BY 2029 IS 1T MILLION MORE HOMES.

WE HAVE ENOUGH STRAW TO BUILD THAT 8 TIMES OVER

IF WE BUILT THE REMAINING 10.8 MILLION HOMES PLANNED
OUT OF STRAW:

POTENTIAL SAVINGS RANGE FROM $2.7 to $4.85 BILLION
CARBON SEQUESTRATION OF 10,783,706 TONNES CO.eq

COMBINED WITH SAVINGS FROM REPLACING THE
REMAINING TYPICAL PMAY-G CONSTRUCTION,
THE TOTAL CHANGE DELTA IS 89,636,752 TONNES CO,eq

SEE THE
ANIMATION HERE

THE EQUIVALENT OF 11% OF INDIA’S
ANNU CARBON EMISSIONS
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STATION SOCIALS

CONVERGING COMMONS

Spring 2023 | Core Il Studio
Location: Little Neck, New York
Purpose: Train Station; Community Hub
Critic: Benjamin Cadena

This intervention, Station Socials, reimagines the isolated train station not just as a
means of traveling to and from Greater New York, but as community hubs and focal
points for their respective neighborhoods.

For my sites, | chose the various train stops of the Port Washington Branch of the Long
Island Rail Road (LIRR). My project as a system of frames able to be replicated on
the two of the different typologies of stations: the standard platform, generally raised
four feet from the ground, and the sunken platform. These stations are spread out
liberally in Queens: a borough which has long been marred by suburban sprawl
and disruptive urban infrastructures. The irony of transit infrastructure is that in the
mission of connecting distant neighborhoods, too often these infrastructures create
split and demarcated neighborhoods

Station Socials proposes that the underutilized train stations of the LIRR serve as
these community hubs. By introducing a system of indoor waiting spaces, outdoor
‘tempered’ spaces, and zones of engagement, my proposal renegotiates the
physical divide the train station imposes. In doing so, Station Socials seeks to create
a dialogue between the station and the community that promotes the narrative of
decentralizing infrastructural economies to support local community hubs rather than
the investment of major train terminals.

The project heavily relies on the ‘post-tension stone beam’. These beams, in my case
made from blocks of granite, are post-tensioned with steel cables and mortar to
reinforce their structural capabilities, allowing them to take on the capabilities of
steel beams while remaining a low embodied carbon alternative (research shows
a 15% embodied carbon cost to steel). By creating a framework using post-tension
stone, the thermal capabilities that stone inherently can be utilized to create tempered
spaces.

The stone framework also serves to allow the support of suspended circulation
bridges and roofing, allowing easy mobility and comfort to the passengers of the
station, and support for waiting stations and other programmic space that will serve
the communities. It also expands with the addition of its enclosures and tempered
spaces creating pockets of engagement in between the spaces. This space is
the ‘commons’ - by providing park space for the community it will transform the
occupancy of the stations to not just commuters, but to the average person in the
neighborhood.
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EXPLORATION ON
CONDENSATION FLOW

BASE FRAME

SUSPENDED | [~
ENCLOSURE [N

SUSPENDED CIRCULATION BRIDGE
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THE LIBRARY OF THINGS

INTERGENERATIONAL AND 'LIVING' HOUSING

Fall 2023 | Core Il Studio
Location: West Harlem, New York City
Purpose: Housing, Storage

Critic: Gary Bates

In Collaboration: Norman Arthur Keyes Il

Housing is an insatiable dilemma that permeates all of society. The generation of
wealth for families is primarily inherited, and thus, intergenerational housing was our
primary focus for this studio semester. Our concern with intergenerational housing
was the ability to generate wealth and thus, the solution we propose was a system
of consolidation of storage and objects to serve and supply the inhabitants of the
Library of Things.

To address the complexities of intergenerational housing, we propose “The Library
of Things”. From baby strollers, to hobby equipment, to walkers, when people at
different stages live together, their demands for space and for things fluctuate and
evolve over time. The organizing principle for this scheme is a central “library” that
offers families “things” and space as they need it with the ability to return them after.

Our proposal features a moving storage system that supplies anything within the
storage system to these families to reduce their need to spend money to purchase
these tools. In addition the consolidation of public spaces, such as a public kitchen,
laundry space, gyms, and other amenities, allow us to provide the highest grade
equipment and supplement them with our storage system.

The project had particular emphasis on the timeline of housing, and the timeline
of living. In terms of timeline, the garden of the project focuses on remediation
until it can be used and the units themselves were also thought along a timeline of
usage: How does the apartment change throughout the use of the apartment2 What
furniture moves? This is supplemented by the inclusion of MURPHY-esque furnitures
in our storage system. The units also can be altered to expand into the hall space,
intersecting with the library’s pathways to create this dialogue between the library
and the units.

The south-eastern corner of the building pulls back from the facade of the old MTA
bus depot to create a welcoming front garden. Following under the bridge that
connects the north and south blocks reveals the central garden that connects the
people, flora, and fauna from Convent to Amsterdam avenue.
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UNIT PLANS

Original Plan, Topmost
30 Year Plan, Above

A major consideration was how our units would interact with the library
of things. The most major of which is the joining of units to create a single
unit to house intergenerational families. Expansion into the amply-spaced
hallway to create more space for units for families to live.

EXPLODED AXONOMETRIC, LEFT
Terracotta Shell

Gantry System

Mass Timber Structure

Site







SYMBIOTIC TRIBUTARIES

BROADWAY STORIES

Fall 2022 | Core | Studio
Location: New York City
Purpose: Superblocks
Critic: Carlyle Fraiser

Symbiotic Tributaries seeks to address the excessive consumption of water and
electricity in New York City, namely water and electricity by infroducing a system
that supplements these resources. In 2021, New York City consumed 979 million
gallons of water, its record lowest since 1970. Despite this “record”, New York City
unsurprisingly still ranks as the world’s most wasteful megacity in water consumption.
Overconsumption is the word that can best describe New York City’s relationship
with resources, and this overconsumption must be addressed.

As water continues to become a more and more valuable commodity, our
dependence on carbon [especially emissions] continues to disrupt the delicate
balance of systems in this world, causing both subtle and evident ecological shifts.

This proposal attempts to address this excessive consumption of resource through the
collection and recycling of rainwater while bolstering clean energy production, and
reimagines the way we utilize the city’s air space by intfroducing an expandable,
templated, cantilevered structure that can both redirect acidic rain to purification
systems and supplement clean electricity to the buildings the system is a part
of. It provides public space as a walkable “garden” and relaxation area to the
surrounding area, a private plane from the noise and bustle of the city, while still
keeping the surrounding intact. This template relies on structural support from its
surrounding buildings, the taller buildings will provide water collection systems to
the lower structure, that will redirect water to collection pools to be filtered by an
underground filtration system.

The system utilizes a series of cantilevered roofs for solar panel and collecting
rainwater. The rainwater would then flow through dedicated river paths through
tiered platforms into large collection pools. The rainscreens redirect water into
the riverbeds and away into the water collection pools. The pools drain into the
underground filtration system.
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SELF-SUFFICIENT SUPERBLOCKS

BROADWAY STORIES

Fall 2022 | Core | Studio
Location: New York City
Purpose: Superblocks
Critic: Carlyle Fraiser

In a city as compact as NYC, any interruption, alteration, or
modification of a city grid must be done with judicious deliberation,
but are often not done with the inhabitants of the affected blocks
in mind. Superblocks have long been a typology formed by
disrupting the city grid - they are often capitalistic, wasteful, and
self-aggrandizing. Superblocks have a long history of displacement
and financial inequity (think Rockefeller or Lincoln Center).

This proposal rethinks the idea of a superblock from a block that is
born from the removal of the city grid, to one that is influenced by
both the intangible and tangible elements of its surroundings, existing
in parallel with the grid on a completely different plane. This new
version of the existing typology serves as a template that redefines
the displacement that Superblocks cause — the grid survives, and the
buildings it encompasses survive, preserving the cultural identity that
already exists and adding public space and housing that can be
used by its inhabitants.

This superblock will exist with a symbiotic relationship with its
surroundings and shall enhance the identity of Broadway, and in
turn maintain its own identity as a self-sufficient community. Able
to generate its own energy, foster its own community, and house its
own economy, this superblock template can incorporate itself into
the existing infrastructures of its site and cultural identity of its site
while remaining both independent and dependent from the rest of
Broadway.
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SALTMARSH TAPESTRIES

FLOATING LOOMS

Spring 2024 | Advanced Studio IV
Location: Bridgeport, Connecticut
Purpose: Remediation System

Critic: Rachely Rotem

In today’s world, where climate change poses unprecedented challenges, designing
with/for uncertainty is imperative. Uncertainty is embedded within our everyday
lives. We must recognize that air, earth, and water have become incalculably thicker
with matter/things, and an inescapable part of both the environment and built
environment. The complexity of an ecosystem that understands this must be designed
with a degree of delicate uncertainty that acknowledges our inability to know for
sure what exactly is around us at all times.

In that sense, the philosophy of designing with delicate uncertainty requires an
approach that acknowledges the intricate dynamics of nature, animals, and humans.
Understanding interconnected ecologies and the intricate interplay between nature,
animals, and humans is critical to approach and address the ever-increasing
ambiguity that climate change will bring.

My approach contends that designing with delicate uncertainty offers a holistic
and regenerative approach to design, one that embraces the inherent beauty and
complexity of the natural world and its systems. It proposes a system of floating
islands (pixels) with a recycled plastic matrix capable of being used by humans and
nonhumans. These floating islands aim to remediate their sites and are situated to
engage with their surroundings. Saltmarsh cordgrass, the main plant cultivated on
these islands, have strong remedial properties, and are capable of fielding vibrant
ecosystems by utilizing its rhizobium to generate healthier ecosystems for the animals
under.

This network would have three programmatic distinctions: One for humans, one for
non-humans, and one that allows for cohabitation between both. The system would
respond to its location’s dwellers by being designed in a way to both allow and
disallow engagement.

In doing so, Floating Tapestries aims to create small-scale local ecosystems that are
capable of sustaining and promoting a thriving microcosm in the context of their
surroundings, be it heavily polluted or not. This is done to create these weaved plots
that offer the wildlife and people of Bridgeport a local space that remediates and
can benefit their lives, while also addressing pollution in the micro-scale.




z //ﬁ.)é//%//?’?/, T F

57

SRR

AR ‘\\\

N
&

Intervention on Site, Above

Bridgeport, Site Plan, Top Left

As we take a look at East End, Bridgeport, we see that there are extensive polluters near
pleasure beach. We must highlight this inescapable yet continuously present factor of
pollution near our site. A zoom in on the pollution from current industrial actors in East End
and historic industrial scars that continue to bleed pollution into the Atlantic showcase the
different pollutants that bleed into the water from the earth. The range of pollutants include
heavy metals, such as mercury , chromium and nickel, to VOCs, chemical compounds,
and more. Directly south is Pleasure Beach. We can see its proximity as a recipient fo this
pollution from East End, along with the intervention of man on the expansion of the island
(represented by a brown hatch). And as we consider the ecosystems that permeate our
site, we must consider this interaction between man and nature.

Bridgeport, Site Plan Close Up, Left

Section Perspective, Next Page Above

These floating islands aim to remediate their sites and are situated to engage with their
surroundings. Saltmarsh cordgrass, the main plant cultivated on these islands, has strong
remedial properties, such as eutrophication, removing excess nitrogen and phosphorus that
dominate the water in or Site, and also very slowly removing heavy metals, and are capable
of fielding vibrant ecosystems by utilizing its rhizobium to generate healthier ecosystems for
the animals under.

In doing so, Floating Tapestries aims to create small local-scaled ecosystems that are capable
of sustaining and promoting a thriving microcosm in the context of their surroundings, be it
heavily polluted or not. This is done acknowledging the delicate uncertainty of ecosystems to
create these weaved redlities that offer the wildlife and people of Bridgeport a local space
that remediates and can benefit their lives, while also addressing pollution in the tiniest of
scales.

Typologies, Next Page Bottom Left

Saltmarsh Tapestries incorporated various typologies of human, human-non-human, and
non-human plots, all serving different functions. Variation between the typologies served to
create a vibrant and changing ecosystem.

Axonometric and Building Logic, Next Page Bottom Right

The typologies designed merged to create a larger ecosystem that could continuously
expand to accomodate its areas’ needs. Their assembly would be basic and the system
would be held by rope in tension and suspension.
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WATERSCAPES

SUPERCONDUCTING SUPER COLLIDER THOUGHT EXPERIMENT

Fall 2024 | Advanced Studio V

Location: Waxahachie, Texas

Purpose: Watershed

Critic: Lindy Roy

In Collaboration: Xiaotao (Albert] Mo and Jiwon Kim

Waterscapes is a thought experiment that considers water’s critical role in the
Trinity River Basin. We propose a system of redundancies that uses the abandoned
technomass of the SSC to safeguard against hydrological failure. Our site reads as a
living geostory—where topography, geology, and water shape and reshape human
intention. The land isn't passive; it exerts its own agency, revealing material vitality
and planetary-scale forces. Water is never static. It erodes, deposits, evaporates. It
actively reshapes the land, carrying both memory and matter across time, and must
be understood as relational and agentic within ecological systems.

We must consider how Earth perceives itself. Geological time dwarfs human
timelines. Rocks and minerals tell stories that precede us—embodying a material
memory that situates our interventions within a longer planetary continuum. These
speculative cartographies visualize material vibrancy and hint at the Earth’s own
ways of seeing and knowing.

The watershed flows through our site with a force of its own, carving both terrain and
time. It offers a lens to understand ecological interdependencies and the physical
shaping of the land. This thought experiement sought to provide landscaping tools to
faciliate the repair and remediation of the already stretched watershed of the Trinity
Basin and for the inhabitants of Waxahachie.

The proposal was a combined strategy of water capture, water direction, and
water storage using the abandoned Superconducting Super Collider Tunnel.
This partnered with a potable water converter and a waste-water filtration plant
sought to repair the land, the earth, and benefit the inhabitants of Waxahachie.

TRINITY WATER BASIN
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CONSTRUCTION ECOLOGIES

The built components of the SSC represent a monumental construction ecology
— an assembly of concrete, steel, and earth-moving that reoriented an entire

landscape. This infrastructure, though now abandoned, embodies an industrial-scale

manipulation of geology and hydrology, revealing how architecture can act as both
a conduit and constraint for ecological flows. As we track the material sourced for

this giant project we find that our lives are ever more entertwined globally.
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SEDIMENT ISLAND SECTION
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INTO THE RESEVOIR

SEDIMENT :
DIAMONDS SHAFT FOR
WATER INTAKE
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SECTION OF

FOLRK ART MUSEUM

KENGO KUMA

MARK TSURUMAKI

SEMINAR OF SECTION



TECH V: CONSTRUCTION AND LIFE CYCLE SYSTEMS

RACHEL BEN ALON & THOMAS SCHAPERKOTTER

Global Warming Potential in Full Building Section Fors: S

10,320,000 kg CO.eq
Terrclad, CKMU |
A

W1sxil0 FLANGE STEEL BEAM

WIEKES FLANGE STEEL BEAM

OLAZED ALLMWINUM CLIRTAIN WALL SYSTEM

W1EKAD FLAMGE STEEL BEAM

STAINLESS STEEL ANGLE w/FASTENERS

GLATED ALUMINUM IGU SPACER AND SEALANT

METAL FLASMING WITH END DAM 1M MEAD JOINT

STEEL PLATE

REINFOSRCED CONCRETE

CoLUMN

STAINLESS STEEL ANGLE w/FASTENERS

CONCHETE MASONRY LNIT

WOOD BLOCKING

TERFAZOTTA PANEL
' ' SELF-ADHERED FLASHING

- CLOSED-CELL FUAM INSULATION

STAINLESS STEEL FASTENER

COMTIMUCUS INSULATION

AR MOETURE BARRIER
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