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Project Description

Introducing the Clay Loofah Brick (CLB), an innovative, carbon-negative construction
material designed to replace conventional concrete masonry units (CMUs) and reduce
the carbon footprint of building materials globally. Harnessing the natural carbon-cap-
turing properties of loofah, which absorbs CO2 during its growth, the loofah fibers are
sequestered within the brick, maintaining carbon storage throughout their lifecycle
and even into composting. This sustainable approach not only addresses the environ-
mental impact of traditional construction materials but also supports material opti-
mization through AI, enhancing processing and delivery. My project demonstrates the
immediate applicability of CLB in a housing project for a rural town in Agra, India, and
its scalability in replacing clay bricks in the favelas of Brazil, showcasing a significant
reduction in carbon emissions and a revolutionary shift in building practices.

TOTAL ANNUAL GLOBAL CO,EMISSIONS
Direct & Indirect Energy & Process Emissions (36.3 GT)

RESIDENTIAL

.
(521854‘)' REC

Di

TRANSPORT

22%
(7.9GT)

RESIDENTIAL

o
1% INDIRECT

(4.0 GT)

PRI O RESIDENTIAL BUILT
ENVIRONMENT

OTHER 7.7% NON-RESIDENTIAL 4 2 %
8% (2°8 GT) INDIRECT
(29 GT) r
BUILDING L e ( 1 53 GT)
cement, iron & steel, i
9 BUILDING DIRECT & INDIRECT
ﬂ";c;ﬁ CEMENT
C) BUILDING DIRECT & INDIRECT
ﬁ:?sﬁ IRON, STEEL, & ALUMINUM

.9% INFRASTRUCTURE DIRECT &
(1.4 GT) INDIRECT CEMENT

INDUSTRY
28%
noa Gn

l

3.4% INFRASTRUCTURE DIRECT &
1.2 GT} INDIRECT IRON, STEEL, & ALUMINUM

© Architecture 2030, All Rights Reserved.
Analysis & Aggregation by Architecture 2030 using data sources from IEA & Statista.

+ BERNARD | GSAPP 24



iy Ly |
.1__._____ i 1
T ¢ I.T..______._.” _.

Biodegradable
5 pieces for less than 60¢
VS
The average cost of a CMU $1.5
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ADOBE
EXPERIMENTAL RECIPES
AND
TECTONICS CATALOGUE
Marberd Bernard
Material Kitchens
Module 4

Thee goal of this experiment is to reinvent an adobe brlc-kt;pefulud hanliuwu Eonstruction
that f rapied ¥

1. Material Alternatives

Clay-rich soil + ome Shredded Loofah

Clay-rich soil » wholbe Laofah
Clay + whole Loafah

5% clay + ome Shredded Loafah + 50% Clay-rich soil

Clay rich soil + additional 1% clay +10% paper pulp +
whole loulah

Clay rich soil + HP% paper puli - oae shredded loofih

§ —
z
375 Mpa 10 Mpa
Teuk -
2. Fabrication Apparatus
A single custom mokd tailared e variation of mi designed to ensure

o ptimal ion. A single e needed,
migasuriig 247 in laagth, 47 in width, and 17in depth. ATer curting it e 1wo pisces of 47
el (v [rieces of 87, form them inio & mokd with eight 117 wood screws 53

e e teg
T T — 10

Clay-rich soil + ane shredded Im&h
Bep B Min 3.5 evof B of clay-rich si e
achieve soil-to-waber rafia needed.
t-riwipddmvw the ﬂﬂdd il st ik wmuhuwamuu

Step B Suart by -iduu-l-md‘hcmuxmh-h- bmnmu(mmu. fressng it
air pockets.
$5ep 21 Soakthe Infaby. mmwmnm.-ynpma; fully. Thea cut it bn four
parts hortzommlly naschieg he s of the mobd.
S!w?.!-ﬁulupl.hr‘ ah lber pleces. Now, ealx s,
of again
h umw:mnmd lat surfuce.
S 4 Carvdually senove the brisk fram the mold by raising and shaking apwasds.
S5 6 WO! Dk il

Clay-rich soil + one whole Loofah
Step 1- Repeal siep 1

Step 2 Repeat weps 2 & LL
Stop 33 Now that the fiwst layer of malxture i in the moid, ald the loofahs.

3. Material Sourcing

Clay-rich sodl

BB 2 b b g - ‘
Sade in Chis

eembaiar 500% clay + ome Shredded Loofah + 50% Clay-rich soil
3 Soep 1 Mopest stop 1 811
™ Sorp 2 Hepeal itep 2.1, 724 1.3
Seep 14 Tear about 10 visets of pagers (o sntall g ol and soakin wabes
wvernighi, Brruls the picces with your hands wntil the pealp reaches the
cunsivienicy of 3 thick soop.

Clay + one shredded Loofah
Siop L L Min 5 pounsy o clay with spprozimately 2.5 pounds of waier b achiove
he B:L sRayto wabes ratho, Mix tharaaghly o ensure 8 homogenoos, werkabie
mnmu);nmurmw
2 Repeal vy 11 & 2.2
iu'vll t‘murlmlm: intes the mald,
I

4. Preparation of Materials

Stinp 3 Rupoad step §
Step & Repeat rivp 4

Sep 5. Repeat siep 5
Clay-rich sail + 10% clay + Whele Loofah +

' df 10% paper pulp

oo 1- Repras stop 11
o Mi"wmmn:.uua
Sep 1.5 lay with Ioufab and papes pulp, whd the
water gradally aghly o reach v milar
o that of play
St 3- Repest ciep KT

Step 5 Repeal viep 5
Clay-rich soil
0 paper pulp + one whale loofah
S

op b Repeat step § & 11
e Saep 1 epeatatepn 2, 2.0, 24 &1 5
- o Stop - Reprataten 3.4 11

6. Final Drying and Curing

Drying Fhase L
Set the Biick in & dry, warm areu with good sirflow. Protect it fram rain and
direct sunlight in the initia] stages.
Turn the brick periodically to ensure oven drying, The eutside will dry foster

5. Fabrication Method than tha itsssde, turming helps provent cracking, I
Mot tven Drying Fhase 2

Before starting the brick-makmg procass, i essential 1o tharoughly clean the Once the brick is firm enough 1o handde without losing shape, move it toa

msuld to remoee &y debirds that could distort the brick's shape. After cleaning, sunmier spet to continue drying sl solid,
the nsold shonM be digped in watee fo prevent the brick mixture from sticking
o irw gurfaces, harrier that facill ey 3 i

thelarick once forrmed. Allow the mold ta dradn EXCERS WALST, CRMITNG ity weekis to witain full sireagth, .

- maist bt not overly wet, lo maintain the brick mix's consistency and avaid

— i . £ uialey Check
= polaging drying ime. Finally, o quick inspection for any démage is crucial lmp«uhhkkl\--un;-duur struxtimal issues.
ol readiness, img uniform brick shapes and Tost the brick's streng  lilke
epuality. b;rhn.inrdmnluu [Mm.m

Asian Loofahs

8oz measuring cups:
Water and Clay-rich Soil

1" Pine wood cut in 4 pieces : 4* & 8"

Soaking the Loofah

Adding Water to Clay-rich Soil

Compressing  the
soil within the mold,
ensuring a firm and
even layer.
Afterward, | top it
off with water to
achieve a smooth,
finished surface.

Gently Shaking the Mold

Upwards to Release
Settle the Adobe Brick
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3 Days

)

150°F (30 minutes)

Baked

7 Hour

Wet



The site was chosen due to high
pollution from local brick burning

Optimization of the existing smoke kiln stack for enhanced loofah brick production.

The platform elevates the house, enabling it to withstand AN >
the monsoon, while the gravel facilitates water drainage. |

The building’s
undulating design
SNOWCASES New Uses
of materials on
diverse shapes.
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WATER STUDIO | AquaChronicles
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Project Description

Within the pages that follow, immerse yourself in the unfolding narrative of
AquaChronicles - a project that took root during my CORE V studio excursion to San
Giorgio Maggiore. It was there, in the midst of our site exploration, that I stumbled
upon the pool building - an architectural gem with a characteristic triangular weav-
ing structure. This serendipitous discovery became a catalyst, transforming my initial
research on the island’s historical events into a design journey that would redefine my
approach.

The pool building, once overlooked and disregarded, sparked a shift in perspective. In-
stead of concealing its unique form, I was inspired to celebrate and incorporate it into
my project. In the context of my Water Museum, the pool building would metamorpho-
se into the grand finale, the last exhibition of a linear historical exploration that tra-
versed the architectural evolution of Venice. This distinction set my project apart from
those of my peers, offering a chronological journey through time where each room
mirrored a specific era in the city’s freshwater history.

Drawing a parallel with the Venetian evolution of floor plates - beginning at the wa-
ter and culminating on land - I deemed it essential to physically break the exhibitions,
creating distinct islands on the water. This decision not only mirrored the city’s archi-
tectural progression but also added a tangible layer to the visitor’s experience. Without
spoiling it too much, I present to you AquaChronicles - a fusion of history, archi-
tecture, and innovation that breathes life into the captivating tale of Venice’s dynamic
relationship with water.
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wNenstians turned to the sea

.—Wenetians turned to the underground
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Ancient Times:
The Venetian lagoon was essentially a
swampy region with various salt marshes,
tidal flats, and islands.

500 A.D.:

With the fall of the Roman Empire and
subsequent Barbarian invasions, mainland
residents started seeking refuge in the
lagoon, setting the foundation for Venice.

Water transportation evolution Timeline

1900 - Today:

In the 20th century, to address the
increasing demand and the limitations of
relying on cisterns, wells and trade Venice
started sourcing its freshwater from the

mainland using aqueducts.

1800 A.D.:

As Venice reached its peak in population, it started facing
challenges in freshwater availability. The increased strain on wells
and cisterns meant that, at times, the city needed a more
consistent water supply.

Becasue of this, the venetians turn to their abundance - salt water.
They realized that by extracting the salt from the water, they were
able to trade what they called “White gold” for freshwater from the

KEnradiekni

1200 A.D.:

As populations began settling, their need for
freshwater started to grow. Venetians soon
realized that they could not consume salt
water therefore they turned to the sky.

They began to collect rainwater and rely on
wells dug into the islands to access

1500 A.D.:

Venice's rising population increased the
demand for water. The number of wells in
Venice grew, with underground cisterns
storing rainwater filtered through layers of
sand.
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Repetition

Variation

Adaptation



Venetians turned
to the Sky

Venetians turned
to the Water

Venetians turned
to the Ground
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SITE PLAN
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OCEAN STUDIO | The Mangrove
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HOUSING STUDIO | Little Mont Heaven
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Research and model making partner
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In 2019 Hanoi air pollution rose to unhealthy highs

wea oy arerg

1 B abing bisleysis
2 Bl reee vasmam

) R ete ennie
4 W s b, aley.
L e e
& ol Dol e

L — e L
LI -

* [l Peyeg 0o
10 [ e Pui, bent

THTHTTEE
THTHTTT

& BERNARD | GSAPP 24



My name Is Janelle P
1 am the bread-winner of my family. 1
am American, 1 live with my sister who
helps me raise my children. T am an
Office Administrator. T earn $38,000/yr.
and we are thankful for public assitance.

My name is Dave o
T am the bread-winner of my Family. T
am American, My wife and T are
expecting a second son. We are
Substitute Teachers at Equality Charter
School. My wife is on maternity leave,
and after she gives birth she plans to
quit, T earm $30,000/yr. and we dont
qualify for public assitance.This
appartment was given to us by my wife"
father, who passed 10 years ago.

My name s Carmen ®
Tam the bread-winner of my family. T
am Dominican, T live with my noumerous
family and we are expecting 2 more
children next week. I am a registerad
nurce at the Presbyterian hospital in
Manhattan, and my salary is 90,000/yr,

My name is Maria
I am the bread-winner of my family. 1
® 2 Dominican decent and my boyfriend
Is American. | was passed down this
apartment after my grand-mothers
passing. My parents retired in the DR
and my bavfriend and I decided to rent
the extra room, We are cirrently
unemployed so we added a provitional
partition to rent part of our livinrgom as
well, We rent each room for $750/m,
which puts us roughtly at 18,000/yr, We
are thankful for public assitance.

My name is Apollo
I am the bread-winner of my family. We
are Originally from Senegal, and at home
woi speak Wolof & French, My Aunt, who
was never married;raised my brother
and I and brought us to live with her
when we where younger. Thanks to her
support, [ am a part-time HEALTH
TECHNICIAN at US Veterans Heaith
Administration, while I attend Medical
School. My gross income is $25 981 /yr
and soon we wont qualify for public

assitance.

My name is Marcos

o 1am the bread-winner of my Family, We

are Dominican- Puerte Rican, and speak
solely spanish at home. T am an Office
Assistant at Legacy College Preparatory

Chartar School, which is at a short

commute of 5-10 minutes on foot, My

gross income is 55,000/ and soon we

wont qualify for public assitance, as we

are 3,000 over the annual income limt

statec by NY to receive public assitance.



RESLLTS OF DAYLIGHT ANALYSIS NEW YORK CITY HOUSING AUTHORITY
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Marika Mariam Agnes Falco

Project partner
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PEDAGOGY STUDIO | Unlocking Spaces
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Project Description

Learning is no longer limited to the confine of a traditional classroom. The interest of
each individual student must be the driving force of their development. And just at the
pedagogical approach is important to the learning experience of the student, so is the
architecture that supports it. The premise of the proposal of this school is to promote
autonomous learning manifested as the children reconfigure their spaces through dis-
covery; by doing this they learn about the tectonics of their built environment. Accord-
ing with this perspective, the classroom is conceived around two main design actions :
The walls are highly tactile spatial experience that by the subtraction of squared cut-
outs will allow for the reconfiguration of seating arrangements, apertures and mindful-
ly assemble play structures of their own imagination, the ground level of the classroom
will be dedicated for socializing, group activities and hands on project, while the

levels above will visually and physically isolate the student from distraction as they
perform individual work. It is this learning environment that nurtures the develop-
mental needs of children ages two to six years through an engaging framework of
consciously explorative and communal play spaces. To keep the students engaged and
motivated the school will be a place where the students discover options, solve prob-
lems and design solutions through play structures to enhance kinesthetic awareness.
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PEDAGOGICALAPPROACH

Infants

Theirspace is cory, 3 warm
environment is specially
designed formaobility and to
foster growing
independence

il B

SITE
ADJACENCIES AND ACCESS

SPATIALARRANGEMENT

Toddlersusethelr bodies,

The Montessori education is founded in 1907 by an Italian woman, Maria Montessori.
In 1896 she finished her study and started working in a hospitalin Rome. There she
rmet the ‘idiot’ children. But she was aware these children were not ‘idiot’

in reality. They were very poor children and they had not the right opportunitiesto
evolve themselves. So she started a research for sensory development material. Year
after year she created her education method for these special children: the Montessori
education.She spread this education through the world.

Programs at our Montessori schools are defined by the practical
application of sensory-based and self-directed learning

Toddlers Primary Elementary

Tangible academic
experiences and practical
life exercies engage
ehildren in learning, ina
mixed-ageciassroon.

Children work at theirown
paceina non-competitive
enviranment, tobegin
learning abstract principies

senses, and emerging
probiem solving skillsto
Ilearnabout theirworld

This area has been developed very fast from the 1960's
onwards with a lot of apartments because of the housing
shortage.

The Montessori school is situated towards a crossroad. This
crossroad is now a busy traffic artery because the Provincial
way flows here. This causes a lot of traffic noise for the
school.

The school is an autonomous building, but the orientationis
parallelized to the two buildingsfacing the school.

ma et [ -
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Here the classrooms are L-shaped and are staggered, arranged
around a communal space. The school is extended many
times. By every extension the classrooms are arranged around
a communal space. With every extension the shape of the
classroom changed. The hallway forms the internal

street of the school and makes space for different activities.
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1966

CALMED
ZONE

1970

From his educational experiences, Hertzberger knows how the
architecture of the school can respond the best to the
Montessori education. At a Montessori school the children
work individual for their self-chosen tasks. The tasks differ in
the need of concentration and not every child has the same
concentration capacity, so distraction by the child occurs pretty
fast. To eliminate this distraction to the lowest Herztberger
introduces an articulated classroom and turned himself off
from the traditional rectangularclassroom. He believes the
classroom should consist few edges and niches, like a home. A
house has different types of rooms, and the users can find
their favorite place.

l
o
INTELLECTUAL '
ZONE
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PARK EXTENSION
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Site analysis

Exe. 1:
A set of black and white drawings

Transit, Traffic & Street Vendors
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Exe. Z:
A set of color drawings
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Exe. 4:
A set of photographs of the interior spaces
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Exe. 5
graphs of the 1:1 constructions,
uction detail drawing
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