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 THE NEST PROJECT WAS ONE OF THE TOP 
THIRTY FINALISTS OF THE 2015 NASA 3D PRINTED 
HABITAT CHALLENGE, TO PROPOSE HABITAT CONS-
TRUCTION IDEAS USING ADDITIVE MANUFACTURING 
BASED ON IN SITU RESOURCES UTILIZATION (ISRU) 
AND PROMOTING SUSTAINABLE HOUSING SOLU-
TIONS. NEST STANDS FOR NESTED ENVIRONMENT 
SETTLEMENT TECHNOLOGY, WHICH HIGHLIGHTS 
THE MOST IMPORTANT ASPECT OF THE PROPOSAL: 
DISTINCT LAYERS THAT PROGRESSIVELY CREATE 
ADEQUATE ENVIRONMENTAL CONDITIONS FOR HU-
MAN HABITATION. 

 PRESENTED AS A RESEARCH PAPER AT 
THE 52ND INTERNATIONAL CONFERENCE ON EN-
VIRONMENTAL SYSTEMS 2023: “MULTI-LAYERED 3D 
PRINTED MARS HABITAT PROPOSAL, ANALYSIS OF 
HABITABILITY REQUIREMENTS AND AUTONOMOUS 
BUILDING TECHNOLOGIES FROM THE NEST TEAM’S 
DESIGN AT THE NASA CENTENNIAL CHALLENGE.”  
HTTPS://HDL.HANDLE.NET/2346/94708

EXTREME ENVIRONMEN-
TAL INHABITATION 
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Bamboo connections and joinery

NESTED: 
MARS 3D PRINTED 

SETTLEMENT

3D PRINT MACHINE

DETAILED SECTION

MARS, CANDOR CHASMA 2015-2023

TRANSLUCENT 
RIBS
CONDUCT LIGHT

3D-PRINTED FOAM FROM SILICATES (SO-
LID PHASE) AND HYDROGEN (GASEOUS 
PHASE)

ADDITIONAL EXTERNAL 
PROTECTION THROU-
GH FERROUS OXIDES’ 
ACCUMULATION

INFLATABLE AND 
MMOD LAYERS AS 
SCAFFOLDING



GARDENING

PLANTS AREA

ACCESS GATE

DORM AREA 

WORK ZONE
NEST 0.1 NEST 0.2

 In this previous iteration we de-
velop the idea of a glass layer that later 
become one of the window features.

 The second iteration, we 
developed the idea of aligning multi-
material printing with Topologic 
optimization

PLUG AND PLAY INTERIOR CONCEPT

WINDOW

ACCESS GATE

COMMON AREA

CREW QUARTERS

R E C R E A T I O N 
ZONE

GARDEN



Habitability

 Habitability in an architec-
tural plan refers to the design and 
provision of adequate living condi-
tions for the  occupants of a building. 
It encompasses a wide range of fac-
tors that contribute to the comfort, 
quality, and planned distribution of 
zone; aiming to enhance the daily 
conditions of its inhabitants. A space 
habitat integrates these factors with 
the increased complexity of maintai-
ning internal conditions that ensure 
the life and well-being of the occu-
pants by deploying different hardwa-
re throughout the structure. 

 COMMON aREa CREw QuaRtERs

 GaRdEN



ASTEROID 
MINING 

CITY
ASTEROID BELT 2020



ASTEROID MINING CITY GROWTH



SANTIAGO CHILE - NYC 2014-15

“LATIN AMERICA IN CON-
STRUCTION: ARCHITECTURE 
1955-1980”. 2015 EXHIBITION

MOMA NY
BENEDICT’S 

TEMPLE

Management, modeling and digital 
fabrication for a scale-model exhi-
bition. 

4_DISPLAY

0_ARCHITECTURAL SURVEY

1_ CNC BASE AND LASER CUT WALLS

2_ENSEMBLE

3_PREPARE AND TRAVEL



CHILE 2011

PENTHOUSE 
FOR MEDICS

CNC MACHINE-FABRICATED KITCHEN BOARDS AND CENTRAL BAR TABLE

CNC MACHINE-FABRICATED BED COLOR MATERIAL AND FINISHINGS

Interior design, building management and digital fabrication to renew a down-
town apartment in Santiago de Chile



CHILE 2009-2014

BUILDS AND
CRAFTS

PARKING DAY 2010, RECYCLED PLYWOOD STRUCTURE

KITCHEN REMODELING 2009 WINE RACK 2011 ROBERTO MATTA CNC WOOD EXHIBITION MODEL 2013
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CHILE 2012

 HOME AND  
RECLAIMED 

PLYWOOD STAIR

CNC MaCHiNE-fabRiCatEd staiR usiGN 
Quality RECaliMEd PlywOOd fROM tHE 
ORiGiNal 80’s CONstRuCtiON

BIM MODELING AND CONSTRUCTION MANAGEMENT

Interior design, building manage-
ment and digital fabrication to 
restore and renew a home



CHILE 2012

 WARPED
URBAN
SPACE

Modeling and CNC fabrication for 
molds using flexible plywood. Re-
sulting in a concrete and red painted
piece.
This urban art was conceptualized 
by a sculptural practice located on 
the cost of central Chile.



 v v

NYC 2020

DIFFA 
GALA MODULE

Concept, modeling, and fabrication 
for an exhibition module for the De-
sign Industries Foundation Fighting 
AIDS gala held in New York. Work 
with vendors and consultants for ce-
ramic, soft goods and structural inte-
gration

Worked with Perkins Eastman interior 
design department to show materials 
and design expertise.

Coordinate structure with aluminum vendor and engineering for modular parts

3D print and prototype as part of the 
review process.

The structure supported ceramics, soft 
goods, lights and people.

sOCial MEdia aNd PREss COvEREd tHE Gala aNd tHE MOdulE



PITTSBURGH 2019

GOOGLE
 WORKSPACE
PITTSBURGH

Created an illusion of depth and 
speed along two corridors using paint 
and vinyl in matching colors, with 
precisely cut and installed moldings. 
The design casts the appearance of 
colorful “rays”, like a warp drive for 
the software engineers at google.



NYC 2019

FLUID 
CHILE

The pieces merged ideas on the 
process of the Chilean revolts of 
2019 while attending the NYC Crit 
Club workshop; embodying the 
fluidity of identity and culture, social 
structure and anarchy, conformity 

and revolution.

Part of the NYC Crit Club workshop and exhibition fall of 2019

The fluid pieces where a result of intentionally changing the parameters for overheating the 3D printing



PaNEliNG : 68% REduCtiON Of diRECt sOlaR RadiatiON

Massing modeling and area efficiency 
calculations script. Façade design 
workflow integrating solar radiation, 
view analysis and internal program. 
Automation of 3D printings and laser 
cut outputs.

iNtERiOR dEsiGN sCRiPtfaCadE sCRiPt

KUWAIT CITY  2019

VERTICAL 
DUNE



SOLAR VEIL
Massing alternatives by combining shadow analysis and 
view analysis. Automation of model prototypes layout 
output for presentation.

Model making for client office exhibition

Facade ideation and fabrication.

Solar and shadow analysis

KUWAIT CITY  2017



                                                       10-380The design parti was inspired by the 
vernacular Angan or the courtyard 
that is enclosed yet porous, allowing 
for collective spaces that could 
form extensions to the classrooms, 
production facilities and domestic 
zones. 

The courtyards vary in scale and 
function. The larger courts allow for 
farming activities that the residents 
would engage in. The smaller ones 
function like  Kunds, traditional water 
harvesting areas capturing runoff from 
the roofs during the monsoon. The 
excess is then redirected via swale 
networks to surrounding watersheds.

Skylight with
operable louvers

Fluted bamboo 
panelling

Bamboo structural 
frame

Permeable 
walls

Water body for
passive cooling
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Safe working and living community 
for women at risk and survivors of 
human trafficking

01
Bamboo connections and joinery

02

03
Porous walls of Brick Flemish bond 
with random variable projections

In keeping with the spirit of taking 
less and giving more, the program 
has been disintegrated into smaller 
compact modules that allow for 
vertical expansion. 

The modules are clustered around 
larger ‘angans’ or courtyards 
based on their adjacencies viz: 
production, training and housing. 
The verticality of the form is derived 
from three functional aspects:

1. Stack effect - 
to create air stacks allowing for 
the circulation of air in this hot and 
humid region

2. Vertical expansion - 
a second storey that could be 
added in later phases

3. Flood design - 
all spaces have been lifted off 
the ground by a high plinth(3’-4’). 
Additionally second floor attics 
could function as refuge areas to 
be utilized in case of flooding.

The structure is a double skin: An 
outer skin of bamboo sandwich 
panels on a bamboo skeletal 
framework and an inner skin 
of perforated brick walls. Both 
materials are abundantly available 
in the region and more importantly 
easily allow for local labor to put 
them together. 

                                                    10-380

Farmland Swale Production center Arcade Community development
0
0’

01
03’

05 M
16 ft

FLUTED BAMBOO ROOF 100MM
BITUMEN SHEET 10MM
RATTEN PANELLING 10MM

STACK EFFECT VERTICAL EXPANSION FLOOD DESIGN

Cool Breeze
Hot Air
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Bamboo connections and joinery
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03
Porous walls of Brick Flemish bond 
with random variable projections

In keeping with the spirit of taking 
less and giving more, the program 
has been disintegrated into smaller 
compact modules that allow for 
vertical expansion. 

The modules are clustered around 
larger ‘angans’ or courtyards 
based on their adjacencies viz: 
production, training and housing. 
The verticality of the form is derived 
from three functional aspects:

1. Stack effect - 
to create air stacks allowing for 
the circulation of air in this hot and 
humid region

2. Vertical expansion - 
a second storey that could be 
added in later phases

3. Flood design - 
all spaces have been lifted off 
the ground by a high plinth(3’-4’). 
Additionally second floor attics 
could function as refuge areas to 
be utilized in case of flooding.

The structure is a double skin: An 
outer skin of bamboo sandwich 
panels on a bamboo skeletal 
framework and an inner skin 
of perforated brick walls. Both 
materials are abundantly available 
in the region and more importantly 
easily allow for local labor to put 
them together. 
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Farmland Swale Production center Arcade Community development
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Cool Breeze
Hot Air

PRIMORDIAL LANDSCAPES

Site as Agrarian landscape Programs zoned into 
production/, training and 
housing ‘clusters.

Production
Training
Housing

P

T

H

An east-west “breezeway” 
captures prevailing winds as 
created the pathway linking 
various clusters.

Roof slopes capture and 
direct run offs to water bodies, 
excess is allowed to drain to 
surrounding watershed via swale 
networks.

The design carefully considers the projects future goals of providing economic opportunities for women 
at risk of human trafficking. In doing so it looks at the context of the Centre and the aspirations of the 
people who will live and work here. It also realizes the importance of integrating the women into the larger 
community and looks at the site as the creating opportunities for events and activities that will go beyond 
training and become a hub for the larger context that it is located in. 

Functional and purpose driven yet evocative and familiar, the design has incorporated vernacular 
typologies, building technologies as well as local materials and craft. The proposal sees the buildings as 

BIHAR INDIA 2016

NOMI RADIATION 
ANALYSIS

GROUND
 STRATEGY

CROPS

CROPS

CROPS

CROPS

PARAMETRIC 
MODULE 

MODELING



Structural Skin become my college go 
to book for digital technologies, struc-
tural topologic optimization, high-rise 
history, passive sustainability strate-
gies, and aesthetics.

Modelación virtual del contexto de la Torre Santa María, la escala comunal y geográfica.

1. Con los resultados se obtiene el índice de 
oclusión urbana, el cual indica la 
profundidad (metros) y la dirección 

2. Este índice muestra las zonas donde se 
tiene menos oclusión urbana, es decir, una 
mayor profundidad (en metros) de los 
vectores principales.

3. Con esto se distorciona el patrón 
hexagonal base para que las zonas de menos 
índice de oclusión urbana sean las de mayor 
apertura a la ciudad.

ÍNDICE DE OCLUSIÓN URBANA (largo de los vectores promedios en proporción)

21.000 mts. 6.100 mts. 128 mts.

Modelación virtual del contexto de la Torre Santa María, la escala comunal y geográfica.

1. Con los resultados se obtiene el índice de 
oclusión urbana, el cual indica la 
profundidad (metros) y la dirección 

2. Este índice muestra las zonas donde se 
tiene menos oclusión urbana, es decir, una 
mayor profundidad (en metros) de los 
vectores principales.

3. Con esto se distorciona el patrón 
hexagonal base para que las zonas de menos 
índice de oclusión urbana sean las de mayor 
apertura a la ciudad.

ÍNDICE DE OCLUSIÓN URBANA (largo de los vectores promedios en proporción)

21.000 mts. 6.100 mts. 128 mts.

URBAN OCCLUSION SOLAR RADIATION STRUCTURAL TOPOLOGICAL
 OPTIMIZATION

 FINAL PROTOTYPE

STRATEGYINDEX

View analysis, Solar Radiation 
analysis, and Topological Evolu-
tionary Structural Optimization, 
resulting in a Structural Skin. This 
process was documented and 
published as a Master Thesis at 
UC Chile.

S T R U C T U R A L 
SKIN

CHILE 2011 -2014 



AESTETHIC INTERPRETATION

FIRST STRUCTURAL OPTIMIZATION

PANELING STRUCTURAL OPTIMIZATION

FACADE TOPOLOGIC STRUCTURAL OPTIMIZATION

Ilustración Resumen Armijo, J.  y Monasterio, M.(2014) Resumen evolución morfológica de la torre (esquema).

SKYSCRAPER EVOLUTION



Executive, over water and 
presidential villas designed while 
implementing solar radiation 
analysis.

VILLAS’ ISLAND 
RESORT

OVERWATER 

PRESIDENTIAL VILLA

BAHRAIN - 2017



Generative Design workflow for a 
curved glass façade optimization 
allowing larger in-between spaces 
for inpatient children’s play and 
recovery.

Generative iteration for reducing 
the amont of different panels while 
maintaining the curved shape.

Bring the garden concept into the facade

Modular facade building

ATLANTA  2015

CHILDREN’S 
HEALTHCARE 

HOSPITAL


