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THESIS STATEMENT

What qualities will influence the culture that a Martian architecture responds to?
Soon enough, as dwellers begin to influence this barren habitation, a new and
divergent society will soon cultivate in response to the environment of The Red
Planet. These changes will bloom in accordance to Mars’ seeds of culture- one
that reinvents the connection between the inside and outside world. These “seeds”
are defined by the atmospheric and geographic conditions that we will be susceptible to everyday: rusty red days and calming blue sunsets, powerful dust storms
that encompass the entire planet, no vegetation to speak of, and low frequency
sounds are some of the phenomena that we will encounter. The definition of architecture will change with new designs that are exclusive towards Mars’ behavior,

and new functions that make Martian dwelling adaptable in regard to its highly
toxic atmosphere. As a result, the habitat that develops will bring forth an experience that will break the extents of architecture as we know it: finding a newfound
relationship with nature as it transcends from outdoor to indoor, residing inside a
landscape of Martian rock stronger than reinforced concrete, and circulating
ceilings and floors as one entity are a few of the developments that will become
our everyday lives. These outcomes bring forth an experience that will break the
extents of architecture as we know it, allowing us to feel less like outsiders and
more like true habitants that develop to solidify our presence on the new frontier
for years to come.

Mars: Where Humans Become Martians
How much longer can the Earth support life? What if I told you that it
would only be another hundred years? Perhaps you are skeptical. In
November of 2016, Stephen Hawking moved the deadline of our
human existence from 1,000 years down to a mere 100, “with climate
change, overdue asteroid strikes, epidemics, and population growth,
our own planet is increasingly precarious.” Luckily, our advances in
architecture itself has allowed us to accomplish longevity here on
Earth, from an ability to adapt and change our lifestyle for the better.
We’ve been finding solutions to hardships since primitive times, when
nothing but trees and caves could provide us shelter. But when we
least expect it, life on Earth can come to an end, destroying our
advances in fabrication, our cultures, and our discoveries: gone without a trace.

to will be one that reinvents the connection between the inside and
outside world, creating dwellings that will communicate with the environment and human beings alike.

To put it into perspective, Elon Musk, the CEO of SpaceX, addresses
that “either we’re going to become a multi-planet species and a spacefaring civilization or we’re going to be stuck on one planet until some
eventual extinction event.” Mars has been known as the next best
planet that can support human life, and has been said to have had an
Earth-like environment many years ago.

Due to distance from the sun, the amount of light on Mars’ surface is
reduced in half, so that the Martian sky and soil swirls in between a
warm butterscotch color at day and a calming blue at night. The
consistency of only two present pigments will change our association
and interaction with color. Its moons will change our perception of
time as Phobos and Deimos move across the sky at different latitudes
and speeds. And while the Red Planet is smaller than Earth, it holds the
largest canyons in the solar system, The Valles Marineris, which has
the potential to house millions.

In order to continue the longevity of the human race, our fate may
require fully adapting to the next best inhabitable planet: Mars- where
human beings suddenly become aliens. Our priorities and quality of
life will change. To fully adapt, we must also adapt our habits: our
means of obtaining shelter, food, and oxygen will also be alien. But
what qualities will influence the culture that Martian architecture
responds to? The beginnings of a Martian colony may start out as an
experiment curated in a science lab, but soon enough, as dwellers
begin to influence this habitation, the environment will flourish into an
atypical society, in need of finding new methods to express these
cultural changes.

fig. 1

Our alien identity starts with our success in survival. Though it is
understood that the Martian environment poses dangers towards our
health and wellbeing, it will also define our dwellings. A new environment for architecture also brings new theories, new designs, new functions, and new requirements for safety. For instance, Mars lacks an
atmosphere to protect us. However, Martian soil, when compacted
together like bricks, builds a dwelling stronger than reinforced
concrete. Or, we may resort towards living below its soil entirely,
because the entire planet can house dust storms that last for days.

As a creation of mankind, architecture is our senses, and for centuries
we have designed around what we have experienced. Mars has a
different set of experiences that will break the extents of architecture
as we know it. This transcend into Martian architecture will allow us
to feel less like outsiders and more like habitants that recognize our
previous advances and continue them, solidifying our presence on the
new frontier for years to come.

Culture is best defined as the result of human intellectual achievement,
something that can be defined in terms of location or time. Mars is our
future, full of opportunity for new architectural interventions that will
be reflective of our unfamiliar experiences and unforeseen knowledge
gained along the way. The culture that a Martian architecture responds

3

What qualities will influence the culture that a Martian architecture responds to?

CHAPTER 1: RESEARCH

Soon enough, as dwellers begin to influence this
barren habitation, a new and divergent society will
soon cultivate in response to the environment of The
Red Planet. These changes will bloom in accordance
to Mars’ seeds of culture- one that reinvents the
connection between the inside and outside world.
These “seeds” are defined by the atmospheric and
geographic conditions that we will be susceptible to
everyday: rusty red days and calming blue sunsets,
powerful dust storms that encompass the entire
planet, no vegetation to speak of, and low frequency
sounds are some of the phenomena that we will
encounter.
The definition of architecture will change with new
designs that are exclusive towards Mars’ behavior,
and new functions that make Martian dwelling
adaptable in regard to its highly toxic atmosphere.
As a result, the habitat that develops will bring forth
an experience that will break the extents of architecture as we know it: finding a newfound relationship with nature as it transcends from outdoor to
indoor, residing inside a landscape of Martian rock
stronger than reinforced concrete, and circulating
ceilings and floors as one entity are a few of the
developments that will become our everyday lives.
These outcomes bring forth an experience that will
break the extents of architecture as we know it,
allowing us to feel less like outsiders and more like
true habitants that develop to solidify our presence
on the new frontier for years to come.
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Although Mars is the next best planet to sustain human life, it has many external stimuli that differ from planet Earth. For instance, Mars
contains no traces of oxygen, contrary to Earth’s 21%. The lack of vegetation and possible life forms means that there is most likely nothing
that can support the growth of organisms. Its greater distance from the sun means that it experiences very cold temperatures, where
summers only reach a high of 70F. While Earth is at a comfortable 23.5 degree tilt, Mars sits at 25.2 which makes our days 40 minutes
longer. While this may not seem like much, overtime this adds up to make a year on Mars equivalent to approximately 2 Earth years.
Seasons will be longer and more extreme. Instead of one moon, Mars has two, Phobos and Deimos which orbit at different speeds and
latitudes. They resemble more of an asteroid shape compared to our spherical moon. Earth’s magnetic field and atmosphere is dense
enough to shield us from radiation, however Mars’ atmosphere is slowly leaking into space because the sun’s solar winds are too strong
for the planet’s smaller size.

WHY ON EARTH, WHY NOT ON MARS?

9.8 M/S
GRAVITY

MOON

3.71 M/S
GRAVITY

2

DEIMOS

Over the years, a lot of debate has surfaced as to
whether or not we should travel to Mars. Some
believe that projects such as Mars One are not
likely to happen and that it may even be a hoax.
But if we continue to prepare for a secondary life
on Mars, the possibilities will become realities
and doubts will transition into certainty. Through
the power of architecture, we have adapted to
many different climates, locations, and disasters
across the Earth. We have been trained since our
beginnings to adapt and prosper for the years
ahead. And when life on Earth is no longer possible, we won’t need to panic, because we have a
backup plan. Mars is the lifeline of our human
existence.

PHOBOS

23.5 TILT
78%

NITROGEN

21%

OXYGEN
92.96 MILLION MILES

SUN

25.2 TILT
0.9%

ARGON

96%

CARBON DIOXIDE

1.9%

NITROGEN

1.9%

ARGON

141.6 MILLION MILES

“ Either we’re going to become a multi-planet species and a spacefaring civilization or
we’re going to be stuck on one planet until some eventual extinction event...” --ELON MUSK
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THE MOONS OF MARS

DEIMOS
PHOBOS
MARS
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ORBITS AND PHASES

Phobos and Deimos, fear and panic. In Roman mythology, Mars, the God of War,
rode on a chariot pulled by these horses. Today, the planet Mars is pulled by
moons of the same names. Why they reason with fear and panic has to do with
how they may affect our longevity on the new frontier.

It’s moons will change our perception of time, as Phobos and
Deimos move across the sky at different latitudes and speeds...

PHOBOS’ ORBIT
PHASES
Phobos is the bigger moon out of the two. On its
surface it experiences temperatures that
range from 25F to -170F. It is 14 miles in width
and 17 miles in length. This moon orbits so fast
that it rises in the West and sets in the East. it
moves across the Martian sky in only 4 hours
and 15 minutes. Its increasingly fast orbit is
concerning for our trip to Mars, because it is in
danger of colliding with the planet itself. While
this is likely to happen over 40 million years
from now, it could either destroy the planet or
the moon will explode to form a rings similar to
Saturn’s. On Earth we experience complete
solar eclipses, but the Phobos is too small to
cover the sun’s surface. So we can never
experience a true eclipse on Mars.

COLLISION COURSE

ECLIPSES
RINGS LIKELY TO FORM
IN 50 MILLION YRS

DEIMOS’ ORBIT
PHASES
Deimos is the smaller moon, with a radius of
23.9 miles and a similar temperature as
Phobos. Contrary to Phobos, it has a much
smoother surface and its orbit is gradually
getting larger: it takes 30.3 hours for the moon
to orbit Mars. And its eclipse can only be seen
as a little black dot moving across the sun. Due
to its shape, many suggest that both Deimos and
Phobos may have been pushed from an asteroid
belt and pulled into Mars’ gravity. These moons
have also been researched as a catalyst for
human exploration on Mars.

SEPARATION COURSE

ECLIPSES
DEIMOS WILL SOON
LEAVE MARS’ ORBIT
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The Martian sky and soil swirls in between a warm buttersctoch color
at day and a calming blue at night...

TRANSIT
TRANSIT

Deimos cannot be seen from
latitudes greater than 82.7
degrees, while Phobos cannot be
seen from latitudes greater than
70.4 degrees.

82.7

70.4

THE SKIES OF MARS

SUMMER

SPRING
RAYLIEGH SCATTERING

Mars’ distance from the Sun brings an interesting phenomenon
towards the colors that we experience. Mars’ red skies turn into blue
sunset. Only half the amount of light that we experience on Earth
reaches the surface. In low illumination conditions, our eyes shift from
color-sensitive to color-blind, shifting our eye sensitivity. The amount
of dust on Mars’ surface makes it harder for longer wavelengths to
pass through, so we see less of a variety of colors.

FALL
MIE SCATTERING

WINTER

SCATTEING LARGER PARTICLES

fig. 2

If the Martian atmosphere were free of dust, the sky would
appear as an Earthy blue, yet darker because of its thin
atmosphere. Rayleigh Scattering is caused where the light
wavelength that stirkes a molecule of air is proportional to each
other, giving us colorful sunsets on Earth. Mars’ thinner
atmosphere and collection of dust causes Mie Scattering, where
the longer wavelengths [reds] don’t scatter as much as shorter
wavelengths [blue] so we don’t receive as much coloration
throughout the day and the colors are not as pigmented because
of the dust particles.
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SITE STUDIES

10

TOPOGRAPHY AND LANDSCAPE

Though it is understood that the Martian environment poses dangers
towards our health and wellbeing, it can also help us define our dwellings...

GEOLOGY
NOTHERN HEMISPHERE
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fig. 3

SOUTHERN HEMISPHERE

14

fig. 4

fig. 3

A PAST LIFE

fig. 5

fig. 5

fig. 6

Mars used to have a very Earth like climate billions of years ago, when it had a thick
atmosphere, making the pressure 4x more dense than Earth’s current atmosphere.
Oceans may have covered its surface, and greenery may have flourished on its very
plains. It is said that the rain that occurred on Mars during this time period could have
been large and heavy enough to shape its surface, which could have eroded much of
Mars’ surface and could be the explanation of Mars’ differing topographic textures.

Since then, the pressure dropped as the years went on, changing its nature from a
warm and wet world towards a dry and dusty place. Solar winds likely stole its rich
atmosphere away, leaking it into space. Though, the atmosphere is still thick enough to
hold clouds and winds, the dust became a permanent part of Mars’ atmosphere, which
can increase in count during the colder seasons. The dust storms that occur form from
absorbing sunlight which warms the area, when it moves to colder areas, this generates the wind that forms the storm.
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POSSIBLE SITES
VOLCANOES, BASINS, AND PLAINS
12

ELYSIUM MONS

2

OLYMPUS MONS

3

ALBA PATERA

4

THARSIS REGION

14

VALLES MARINERIS

6

PROMETHEI TERRA HIGHLANDS

7

ARGYRE PLANITIA

ASCRAEUS MONS

PAVONIS MONS

fig. 11
fig. 12

fig. 8
fig. 7
fig. 10

ARSIA MONS
fig. 6

fig. 9

The Olympus Mons is a large shield volcano
in the western hemisphere that stands at
72,000ft high, 2.5x as tall as Mt. Everest
above sea level. It is known as the tallest
mountain in the solar system. It is an
unlikely landing location because of its
dusty surface and nigh latitude.

The Elysium Mons is a volcano in the
eastern hemisphere, discovered in 1972. It
stands at 46,000ft high and is 150 miles in
diameter. It is flanked by smaller
volcanoes: Hecates Tholus [NE] and Albor
Thorus [SE]. It is an unlikely landing spot
because of its high latitude.
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CHRYSE PLANITIA

9
fig. 13

The Chryse Planitia is a smooth circular
plain in the northern equatorial region of
Mars’ hemisphere. Like many areas it
shows evidence of water erosion and
running surface water. It is a likely landing
spot because of its flat surface.

ARABIA TERRA

The Alba Patera is a low lying volcano, with
an elevation of only 22,000ft, 1/3 of the
height of Olympus Mons. It consists of
londg ridges and channels, shallow gullies
possibly formed by water runoff. It may
contain deposits of ice, yet is still an
unlikely landing spot because of its heavy
dust cover.

10
fig. 14

The Arabia Terra is densely cratered and
eroded, its topography includes signs of
great age, much older than any other site
on Mars. The craters were likely formed by
volcanic eruption. These craters give the
surface an uneven area, making it hard to
land.

The Promethei Terra Highlands are
smoothed topped mountains that contain a
large impact crater. The area contains
glaciers covered by a thin layer of rock. Its
topography is indicative of sublimation or
evaporation of water at different times
and depths due to its change in elevation,
ultimately making it unsafe for landing.

The Tharsis Region consists of 3 large shield volcanoes,
that lie near the equator. Like the other areas, this
volcanic region is too dusty as a possible spot for
landing in the future.

ISIDIS PLANITIA
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fig. 15

The Isidis Planitita is a plain located inside
of an impact basin. It has pH conditions
that deem it favorable for the evolution of
life. The chemical Magnesium Carbonate
was found, meaning that non acidic
elemnts such as water existed there. Its
flat plains also deem it accessible for
landing.

UTOPIA PLANITIA

1
fig. 16

The Utopia Planitia consists of plans and a
distinguished impact basin. Its surface
possibly formed by degredation of an
ice-rich permafrost, whereas now, large
amounts of ice exists underground. Its
scalloped topography makes it an unlikely
spot for landing. It was caused by sublimation, which is still occurring today.

AMAZONIS PLANITIA

The Valles Marineris is known as The Grand Canyon of
the Solar System and lies in the equatorial region of
Mars. It stands at 4 miles high and has a length of
2500 miles. It consists of a deep channel within the
center that may have been formed from erosion by
water, wind, or lava, as a large tectonic crack. I chose
this region as my site because it has a low altitude and
the equatorial zone gives more sunlight.

5
fig. 17

The Amazonis Planitia is one of the
smoothest plains of Mars, formed by
free-flowing lava. The area is also much
younger compared to other surrounding
regions. This area could have been
underwater once Mars had an Earth-like
climate, making it great conditions for
landing in present day.

THAUMASIA HIGHLANDS

The Alba Patera is located within the
Southern Highlands and was possibly formed
by a large impact force. It is surrounded by
rugged massifs and channels. It is possible
that the Basin could have supported an
environment for the origin of life here on
Mars. Its low altitude and water access
makes it a great landing site.

13
fig. 18

The Thaumasia Highlands is an area with
strong evidence of lava flow, due to its
wrinkled ridges. It is near the Tharsis
Region, making those volcanoes the likely
culprit of its texture. Due to its proximity
to volcanic activity it is an unlikely landing
spot as it is high in dust levels from
volcanic ash.

HELLAS PLANITIA
fig. 19

The Hellas Planitia is another impact basin
located in the Southern Hemisphere,
antipodal to the Alba Patera. Its size and
coloring greatly contrast with the rest of
Mars’ topography, and its honeycomb
texture is also a mystery. It is uncertain as
a possible landing site.
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SITE ANALYSIS:

VALLES MARINERIS

Luckily, both of the moons and the sun can be seen from this
site. The latitude of The Valles is 12 degrees south and lies near
the equator, so that we can see all three rise and set across the
sky each day. The color of the sky will be more red in hue, since
there is more access to sunlight and warmth.

The boundaries of the Valles Marineris consists of
mountains at great altitudes. They can provide protection from dust storms and other natural disasters. How
will these boundaries begin to define our environment?
How will we associate these boundaries with other uses
when it comes to threats or means of innovation?

23,000 FEET

N
LINEAR CIRCULATIO

Because the air is so cold and thin on
Mars, sounds waves wont travel very
quickly, it dies only after a few meters,
whereas The Valles Marineris 48,280
meters in comparison. This site and
others around Mars will be very quiet,
and we will need encourage use of our
other senses ore diligently in terms of
danger.

These depths are so low that it creates a denser
atmosphere, which creates a pressure somewhat
closer to Earth’s, making it a better place to start a
colony for the long term.

The depths of the Valles Marineris stretch up to 30
miles, creating various opportunities for housing,
infrastructure, zoning, circulation, and utilities within
its boundaries.

30 MILES
fig. 20
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HUMAN INTERACTION
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SURVIVAL KIT
WHAT WE NEED
A rocket or other space vehicle is always
necessary to have as an escape if something
were to go wrong on Mars. The downside is
that they take a lot of energy to evacuate, so
it is crucial to take precaution and save
resources if need be.

This pressurized vehicle acts as our
home on the go. Whether we are
exploring to find other resources or
traces of life on Mars, this vehicle will
take us there safely.

Solar panels help to convert the sun’s rays into
energy, something we need to generate heat on
such a cold planet. It can also give us a source of
power for our communication devices, transportation, and more.

fig. 23

fig. 26

fig. 24

fig. 23

fig. 25
fig. 22

fig. 23

Water has been said to be sourced
underground by many scientists, it is
necessary to have an extraction
device that can retrieve this vital
component towards our survival and
warm it so that we can use it to
hydrate, clean, vaporize to use as
oxygen.

fig. 23
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While we have started a new life on Mars, we still need to be very
dependent on what Earth has to offer us. Earth is full of resources that Mars has practically none of, and it is not possibly to
start there without the knowledge and technology we still
possess on Earth. Soon, Mars may become independent from
Earth, but for now we need all the help we can get.

We wouldn’t be able to last long on Mars
without food to give us nutrients. Some scientists believe that the ground is fertile enough
to support plant life. The microbes that we
possess are also a key source in soil fertile,
as well as recycling waste, making bricks for
building, and they can even help us terraform
this barren planet.

fig. 28

Shelter provides needs to provide us not only
a place to rest, but only the greatest source
of protection. With dust storms, raging radiation, and other harms to our physical health,
we need to stay in a place that is built to last.
Luckily, Martian soil, when packed together
like bricks, is thicker than reinforced
concrete.

fig. 23
fig. 23
fig. 27

fig. 21
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THE DANGERS AHEAD

Mars is heavy and dust and also
poses a lot of risk. It can get
into our lungs and cause
breathing problems. The sun is
also what makes the soil so
dangerous. Once the sun’s rays
hit the soil, it releases a
harmful chemical, Perchlorate,
that can be dangerous the
thyroid, which controls our
metabolic system.

Mars lacks an atmosphere to protect us....

Space Brain is caused by cosmic radiation.
It poses a large threat to the neural
circuits in the brain, and can wreak havoc
on our memory, cause anxiety, and even
depression. The brain damage could be
untreatable and irreversible.

O2

SPACE BRAIN
LEAKING FLUIDS

CLOGGED
DUST

Because of Mars’ sparse atmosphere.
Water boils at the temperature of the
human body, inflaming our skin and
evaporating all of the existing fluids in our
body.

PERCHLORATES
fig. 29

BONE
LOSS
The various affects Mars can have on our
bodies will cause a need for change in
lifestyle. We may possibly never go outside
again, at least in the way that we do on Earth.
A spacesuit would always be required for
safety, until we find a way to make Mars
breathable.

Because of the weaker gravity, we weigh
less, and our bones don’t have to work as
hard against the force of gravity, making
osteoperosis acommonality whether young
or old. Our legs will also loos muscle mass
and the heart will grow weak.

fig. 30

fig. 31
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In order to continue the longevity of the human race, our fate may require
fully adapting to the next best inhabitable planet: Mars- where human beings
suddenly become aliens...

THE POSSIBILITIES AHEAD

Evolution of our species will likely occur, in
order to adapt to our sudden change in
environment. Scientsist say we may have
orange skin to combat radiation, or since
there is less light we may possibly have
paler skin. We would gain many anatomical,
immunological, and physiological differences in order to combat the many threats
Mars poses against us.

The technology that will arise from
making Mars habitable will likely be
more advanced than anything we have
on Earth, and will be designed to further
promote our survival.
fig. 34
fig. 32

There could possibly be life on Mars that we
may not yet be aware of. This would change
our methods of communication and
interaction. Evidence of this possible
occurrence could be found through
exploring the surface upon landing.

fig. 33

fig. 35

Many scientists are currently working on
spacesuits that help to combat any threat
we face, such as prevalent dust storms
that may cause wounds and obscure our
vision. They could also protect us from any
harmful chemicals or even protect our own
bacteria from interacting with Mars’
surface, as it could react and possibly
become deadly to us.

The various architectural interventions
that take place on mars could change our
perspective on the design principles and
theories we have today. Its lesser gravity
will change our means of tectonics and
structural stability. Materiality and building
processes would become vastly different.
The way we inhabit the space will define a
new method of living.

fig. 36
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CASE STUDIES

22

CASE STUDIES

We’ve been finding solutions to hardships since primitive times, when
nothing but trees and caves could provide us shelter...

BAUBOTANIK

fig. 37

fig. 38

fig. 41

fig. 39

co2

Baubotanik, a technique coined by Ferdinand Ludwig, is a living plant construction technique that seeks to combine modern building techniques with Earth’s living material. Rather than cutting down trees
and using them to build, Baubotanik allows the trees remain intact and grow with the structure, making it sustainable while creating a mutualistic relationship between the two. Incorporating this adaptive
and living material allows for the building to truly become one with nature, growing with it harmoniously. The techniques of bonding, weaving, grafting, and pruning can be used as innovative building
techniques in accordance with nature as well. The trees that are most ideal for the baubotanik technique are willow, sycamore, plane, poplar, birch, and hombeam species. However, since the building is
built in respect of the trees, it takes many years to build because of the amount of time that it takes for the trees to grow.

o2

Trees as a building resource can give us more than a structural component, it can bring us meaning and enhance our survival. Trees naturally absorb CO2 to strengthen
and release oxygen, the air we need to breathe. Bringing this trees into the Martian environment will work to clean the air and possibly heat up Mars’ environment with
greenhouse gases, warming it up towards and earth-like environment again. It can also be our indiciator of seasons when season change on Mars, because the seasons
there are twice as long and msotly cold year-round. Most importantly, we could grow food, giving us nutrients and it could possible fertilize the soil, making it possible for
life to grow and thrive. This adjacent case study, the Redwood Forest utilizes the benefits of tree life on Mars and tranforms it into a living situation that provides us with
energy and access to water, with “root”-like structures that dive underground. The domes will grow and expand with the tree, along with the number of people that it can
house, which is up to 10,000 travelers.

CROSS SECTIONS

fig. 40
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CASE STUDIES

Mars has a different set of experiences that will break the extents of
architecture as we know it...

TECTONICS, FORMS, AND TEXTURES
SLEEK
MIRRORED

SKELETAL

SMOOTH

ORIENTED

MALLEABLE
ORNAMENTED
CONCENTRATED

RIBBED

ENAMELED

STACKED

CARVED

fig. 43

fig. 42

fig. 44

This skeletal structure allows the habitant to experience and
be aware of their surroundings. The sleek and simple form
allows the colors of Mars’ atmosphere to be the ornament. It’s
concentrated making the form fixed towards a certain view
according to the area.

This smooth texture has the ability to wisk away the force of
dust storms due to its curvature. The mirrored effect could
increase heat and daylighting within the space. In addition the
ribbed material makes for easy assembly and flexibility.

This carved structure allows the form to fit as an additive
form into Martian rock. Its ornamented additions can also
work as a tectonic form to attach into sturdy rock. The shape
also indicates that it’s very malleable, which is great for
conforming to erosion or aerodynamics.

PLUSH

CLUSTERED

The stacked feature of this form provides more protection
against dust storms. It is oriented towards the sunlight to
provide optimum heat. An the enameled finish can prevent
constant repairs.
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fig. 46

This bulbed form is perfect for multi-housing living situations
and circulation. The bright color shows that it easily absorbs
light and makes the dwelling pleasant. And the clustered
connection provides a modular component for building.

fig. 47

This plush form feeds into the experiential side of architecture. Though very eerie and distorted, its shape allows for
plenty of potential in terms of human embodiment and would
be a great form for ventilation, whcih could change shape
according to how much pressure is in the space.

fig. 49

fig. 48

This matted form could provide an interestion take on
structure an tectonics. Its course texture could make it
strong enough to hold material or fenestrations in place. It
may be stiff enough to combat natural threats, yet flexible
enough to change shape.

This geometric, rugged, and gritty form would camoflauge
well into the rough Martian terrain.
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CASE STUDIES

The culture that a Martian architecture responds to will be one that
reinvents the connection between the insdie and outside world...

FAIRY CHIMNEYS

fig. 42

The Cappadocia Region is a place and village located in Turkey. It is mostly known for its unique geological structures called fairy chimneys, also known as hoodoos or tent rocks. Fairy chimneys
on average can range in size, from the height of a typical human towards reaching over 130 feet. These interesting formations have been transformed into a dwelling place, hotel, and even
museums for the local villagers. Windows and doorways have been carved out of the fairy chimneys in order to provide light, ventilation, and circulation for those who occupy the space. The area
was also a place for refugees, going almost 10 storeys deep, is an underground passageway with stone enclosures to keep hidden in times that their safety was threatened. This logic can also
apply to the Valles Marineris, where the rock could be excavated to house many people.

fig. 43

fig. 44

In this case study, Stefano Boeri, an Italian architect, created a “Vertical Forest” concept that could in used on Mars. It consists of plant-covered towers enclosed by a “space-proof” dome,
used to keep out the elements. The trees help to filter out dust and bring in more oxygen, creating a haven for human colonization. This vegetated facade also creates conditions for wildlife
if they were to attend our journey. He noted that controlling a population can be challenging, but with this method of growing vertically, more inhabitants can thrive on Mars’ surface. This
study could be translated into the forms of the Valles Marineris, a canyon with great height that could house potentially house many people.

UNDERGROUND

fig. 45
fig. 46

ZA Architects are bringing underground architecture to light using robots to create underground dwellings. The sky lights help to provide lighting and some solar heat within Mars’ cold environment.
The dwellings will mostly be created by robots sent to Mars, powered through solar panels. They carve out voids within the rock in order to create an underground space that protects them from
radiation and other disasters. The robots used a web-like structure for the flooring, although it doesn’t seem like much it is said to be stronger and lighter than steel, fireproof, and will not corrode.
Using robots speeds up the building process and prevents using Earth’s resources. Once the space is done, the humans are sent to the Red Planet to set up amenities.

Another Mars habitat project by RedWorks sought to create a simple yet effective igloo design that was drawn directly from thecomponents found on Mars. They believed that the house should
reflect and embody the environment that it was placed in, when it comes to building, one can’t always rely on the man-made materials that we have created on Earth. Using the properties of
Martian soil, instead of growing up, the team worked underground to ensure safety from the elements. It also brings us the resource of frozen underground water,giving us better access to
it. However, lighting conditions are terrible and could possibly wreak havoc on our mental health, as it is such a change from the lighting conditions we experience on Earth.
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CASE STUDIES

[Martian architecture] will recognize our previous advances and
continue them...

3D PRINTING

fig. 47

Foster and Partners, a firm located in the UK, has created futuristic dwellings as a possible concept for Mars One, a project that hopes to bring human life
to Mars. They are making it an innovative and sustainable project that would use recycled plastic or even Mars’ soil to protect the settlement from excessive
radiation and extreme temperatures. Using the same principles as 3D printing does, the soil would be fused together and built using microwaves. They would
use several robots for the dwellings’ assembly. The interior of these dwellings would provide a comfortable living space for the astronauts, with both private
and communal spaces.

fig. 48

This case study was collaborated by Clouds Architecture Office and Space Exploration Architecture, and won the first prize in NASA’s Mars habitation competition. The dwelling utilizes ice rather
than soil as a building material with the utilization of 3D printing. The project “protects the interior habitat from radiation while celebrating life above ground.” They showed that “water is the
building block of life” through using ice as means of protecting and accessing its environment at the same time. Its transluscent material allows light to penetrate through its surface, although
using ice as a material would not be greatly sufficient in terms of keeping the inhabitants warm. Mars is increasingly cold, and creating warmth from energy and in an igloo could possibly melt
their means of protection.

CONCEPTS

fig. 50
fig. 49

Architects Peter Eising and Lucy Gauntlett created the Yellow Treehouse Restaurant in Auckland, New Zeland. The treehouse conceptualizes imagination, fairy
tale settings, and gathered its form through those found in nature. It uses nature as its structure and envelops the dweller inside while still being subjected
to their surroundings. The treehouse seeks to respect the tree as it grows , allowing the architecture to become one with its environment.

Royal College of Art graduate Ciaran Scannell designed an underground swimming pool, museum, and concert hall as a “sequence of subterranean cultural spaces” which would be created
through the use of a tunnel boring machine. To gain light down into the space, light tunnels are used at the above ground level. The project seeks to establish the underground as the new frontier
for urban growth..
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DEFINING A CULTURE

Culture is best defined as the result of human intellectual achievement, something that can be defined in terms of location or time...

AMAZONIAN PERIOD
ICE

GRAVITY
CANYONS

ROCKS

ENVIRONMENT

PRESSURE
OZONE

NATURAL
DISASTERS

TEMPS

VEGETATION
FOOD

ADAPTATION

OXYGEN

COMMUNICATION

SANDSTORMS
AND DEBRIS

WATER

EXPOSURE

COMPOST

PRODUCTION

PROTECTION AND
SAFETY
OPPOSITION

HIKING

TRANSPORTATION

WAR

RECREATION

STRUCTURE MATERIALITY

TERRITORY

TECTONICS

ENERGY
RADIOISOTOPE
POWER

LIFESTYLE

TECHNOLOGY

ORIENTATION
RETROGRADE

EQUIPMENT

SOLAR PANELS
SUITS, ETC.

SUSTAINABILITY

These are the very aspects that will form Mars’ culture. Mars’ environment is currently in the state of the Amazonian Period. This Period
emerged around 3 billion years ago, and still continues today. It is
characterized by cold, frigid temperatures and low rates of asteriod
impacts. This state of Mars is still currently embodied by the resources
that have been there since the beginning, such as its various rock
formations, dusty surfaces, and lack of vegetation that define its
unique make-up.
When we arrive into this current time period of Mars’ environment, we
adjust to its elements by providing means of protection and safety,
which can be carried out from our current resources in tectonics, structre, and materiality. However, protection and safety isn’t completely
about the environment itself, it can also mean other people. Like colonizing any new world, we will face opposition upon many missions which
could bring outbreaks of war on the new frontier. Advances in technology
could change the way we fight and make our weaponry more violent. We
will always have a sense of caution and fear among us as we experiment
with the first few years of our existence here.
In order to truly settle into our new home, we will need the essentials. We
need warmth that can generated from solar panels and radioisotope
thermalelectric generators, which can create a source of power from
the heat created. We will need a method of transportation that will allow
us to be explore the surface, but it will also need to function like our
“third home” and give us the protection and preparations we need to
survive if danger were to occur. Earth will be the greatest resource that
we have in the process of our journey to Mars. We still have the technology and accommodations that will make or break our missions. If one
were to go to Mars without relying on Earth initially, no one would survive
on its surface for more than a second, not without the suits and equipment necessary to protect our health and wellbeing.
Our lifestyle could not happen without communicating our requirements
for safety. We need an Earth-like environment with oxygen that can be
sourced from bringing trees along with us. Once that is established, we
adapt to the factors that are harder to control, such as Mars’ lighter
gravity, lack of ozone, and exposure to intense radiation. Once we have
settled, we can add in leisurely activities such as hiking the Olympus
Mons or explore to discover traces of past life on Mars.

MICROBES
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Calanchi, A., Farina, A., & Barbanti, R. (2017). An Eco-Critical Cultural Approach to Mars Colonization. (2nd ed., Vol. 9,
P.205).Wuhan Guoyang Union Culture & Education Company. Retrieved October 10, 2017.

Szocik, K., Wójtowicz, T., & Baran, L. (2017). War or Peace? The Possible Scenarios of Colonising Mars. Elsevier Ltd.
doi:10.1016/j.spacepol.2017.10.002. Retrieved October 10, 2017.

In this critical essay, Calanchi forms a perspective as to why our “approach to Mars colonization” has already been
underway, even before we started thinking about the possibilities of dwelling there. She traces it back towards the colonization of The New World, how human imagination was the driver for the idea, but were still faced with drawbacks and negativity (violence, slavery, etc.) along the way. Her main point was no matter how many times we dream or plan to create a
human colony in a new territory, we will still eventually be faced with the problems of racism, overpopulation, natural catastrophes, poverty, and more, just in new form. She asks, how can we be certain that these same errors of humanity
will not be repeated on Mars? For an optimistic side towards our future on Mars, she sources Robert Zubrin’s “The Significance of the Martian Frontier” (1994). That explains how Mars can only be the next frontier in order to elongate the lives of
the human species. We have the technology and the resources, we just need to master the innovative techniques that will
allow the colonization to work successfully. However, she debunks it by acknowledging the risks, the failures, and the understanding that everyone’s version of utopia is different, and could only lead to more conflict in conclusion. In my perspective,
I agree that going to Mars would establish a new frontier with the same problems we have on Earth. To understand
Mars is to understand Earth. This further reinforces our need for precaution of Mars’ environment and our relationships
toward one another. I feel that because of our more so negative prior knowledge of how colonization has occurred in the past,
we are very biased as to how this same process will happen on Mars. If we are going to start life on a new frontier, I think
that every aspect of this should be a “start from scratch” approach. Things should start a new, where we use that prior knowledge of the past as a database for what not to establish on Mars. To be completely rational, there will be conflicts because we
are transporting ourselves to Mars while still in an “Earthling” state of mind. I think that while many sources have deemed
it possible that we have the technology to approach Mars, it is still uncertain how we will establish a system that resolves the
issues that we face as a society today. In terms of my project, I feel that this essay fits in a way that concerns the stability of
our lives on Mars and how modern technology can help accomplish these factors. For example, if someone commits a wrong
doing on this new territory, where will they be contained and how will this space differ from normal dwellings on Mars. How
will our relationship with animals differ? Would technology focus us on growing crops or hunting in order to survive? There
are many ways that society and technology can help or harm one another, as we know on Earth, but I think it’s also logical
to understand the benefits and issues it will create on Mars.

In this review article, similar to the previous An Eco-Critical Cultural Approach to Mars Colonization, touches on
the peaceful and chaotic possibilities of establishing territory on Mars. Szocik begins by stating that only planet Mars can
provide us the foundation for a peaceful life. The other planets simply don’t have enough attributes that are like Earth’s, and
therefore cannot support life as well as Mars could. He states that Earth could lose many of its resources in the next 50 years,
however Mars could provide new resources to be used or created, especially when it comes to building structures or addressing tectonics. “The idea of Mars colonisation can be treated as a purpose of development of the world science, especially for
developing technologies that can provide safe transport and survival in the outer space.” (Szocik) Working to bring ourselves
to Mars can potentially bring forth great advances in technology that we could use to discover more efficient means of space
travel and advances in safety precautions. Mars can provide the human species with the resources and technologies needed
in order for us to be able to adapt almost anywhere. Szocik also realizes that attempting a peaceful way of colonizing Mars
will still be faced with threats that can make the mission harder to complete, likewise to many past occurrences throughout
history. The article also reinforces Calanchi’s previous thoughts on colonization, “Looking from the perspective of recent
centuries, Mars will not be the first colonisation target.” There were many wars fought over new territory here on Earth, and
Mars might go through the same treatment as a new generation of warfare. Szocik believes that certain aspects will change,
such as the weaponry for instance. Most of the activity happening in space is done through the work of robots, so it is possible that they will play a bigger role in future space battle and are “expected to be brief.” In my perspective, I ultimately feel
that the colonization of Mars will be more of a violent and negative process because of how society is responding to the
MarsOne project. Many believe that the project is a hoax and will never become a reality. When the project is ready for its
first mission, who will be those first few people who get to travel to Mars? This could also cause a conflict depending on
race, gender, age, or experience. Another issue about the travel to Mars seems to be the loss of connection that we share on
Earth, because mostly robots will be doing our work for us. And as he mentioned that they would also play a role in space
battle, because they would be much shorter. This could make war a lot more dangerous too as technology improves and could
harm Mars’ environment. Overall, Szocik mentioned that it’s hard to predict the positive and negative outcomes of colonizing Mars, and that’s why I think this article is fitting for my thesis. There will be a lot of unknowns when traveling to a new
territory, and all we can do is prepare for the worst. Therefore, I am looking into robot technologies currently used in space
and understanding the positives. Such as how they could help build our dwellings, provide us food, transportation, and
sustainability. This unknown is also a matter of questioning human nature on Mars, our culture there will be drastically
different because our environment will change and so will the activities that we will have to conform to.
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This journal article mentions a new way to travel to Mars that could be an alternative method of sending humans
to this new environment. ARM, or Asteroid Redirect Mission seeks to use technology to retrieve part of an asteroid so
that we could find the “gateway for human space exploration” to Mars. The author says that NEAs, Near Earth Asteroids,
could be even more accessible than the Moon itself. Finding an asteroid that specifically orbits between Earth and Mars
could eventually tell us a lot about the travel distance and the “capabilities of human spaceflight.” But the author believes
that this process is all too tedious, “Why retrieve an asteroid when we can wait for one to come near us?” It would
certainly be a less costly method, but it could also be a more time-consuming alternative, especially if the state of the
Earth is in bad condition. There are also other requirements that asteroid retrieval will call for. We will need to assess
precautions of these nearby asteroids first, especially if they could harm our planet. It is also necessary to understand if
its surface will be suitable for human intervention, otherwise robots could test this in advance for our safety. Using asteroids as a primary effort towards reaching Mars could be useful for sourcing material or even understanding how to
deflect them when they become a threat to Earth. I feel that asteroid retrieval would not be very efficient in getting us to
Mars, although I do find it as an interesting alternative to a rocket ship, I think there could be a lot of hazards associated
with it because we cannot predict its nature or change of orbit. We could come up with the technology to ensure human
safety on the asteroid, but it could lead us off route and into danger. I believe that studying asteroids this way could only
benefit Earth’s longevity. However, from another reading (featured in the next citation), I learned that scientists are also
seeking to use Mars’ moons Deimos and Phobos as a prior mission before going to Mars. This would be the better
alternative because it is closer to its surface and provides the discovery and understanding about so many patterns
happening on Mars’ environment from a much shorter distance. In terms of my project asteroid retrieval could be an
interesting method for understanding orbit change, because Deimos and Phobos are experiencing this in current time.
Phobos could one day collide with Mars, while Deimos could leave its orbit and fly out into space. Even though this
won’t happen until another 40 million years or so, this technology could also be a factor of continuing human longevity
on Mars if Phobos posed a threat to our future on Mars.

In this resource, Phobos is used as a potential site for prior human colonization. This mission will prepare for the
Mars mission in the future by giving us insight on the technologies that can be used to sustain the human population in this
new environment. It could help reduce the many risks that we associate with space travel by testing the habitat, transportation, and exploration of Phobos. This mission is planned to take place within the years of 2022 and 2045, and during phase
one of the mission, they tested many external stimuli in terms of human survival and discovery. PEVs, or pressurized excursion vehicles, were used to transport astronauts for surface exploration. A great benefit of Phobos is that this moon provides
protection against harsh radiation, a crucial component that Mars does not offer because of its thin atmosphere. From there,
they tested out which habitat would perform better in regard to the longevity of the mission, a mobile or stationary habitat.
The stationary habitat offered more benefits because it would require less propellant than a mobile one and would also introduce less risk because it is more stable. For this habitat, they also evaluated two options. One scenario requires the mobile
PEV to undock from the habitat and stay in a DRO, distant retrograde orbit, around Phobos while the habitat itself lands on
its surface. The disadvantage of this method, is that the PEV is not directly accessible for maintenance or use, but it does
reduce the environmental harm that could occur to the taxi while landing on any uneven surfaces that Phobos contains.
Anchoring on the moon for stabilization would also be an issue because of the lower gravity which results in a lower soil
gravity. This limits the amount of weight that the anchor can support. The other scenario lands both the PEV and the habitat
on the moons’ surface. However, they went with a hybrid of the two options. They would begin the mission using option 1,
and then after surface operations are established, they would bring the PEV down once they needed to be mobile. They even
tested human powered walk-backs in case the PEVs were no longer functioning. With Phobos’ gravity at 0.006m/s2, the
walk back could take less time by hopping or jumping to the site from region to region. It would be safer than using jet packs
and also eliminates the need for rescue, but it could surpass the amount of life support given within their suits. Also, no
propellant would be required for this travel in case power or energy was at a shortage or not easily accessible. Though nothing can be predicted, this Phobos mission provides the framework for Mars. It can help find the best sites for landing and
developing infrastructure. Phobos is a mere 900km from Mars, and it is understood that these strageties could be applied on
Mars rather than wasting time and money on Phobos. These precautions taken will not be a waste of time, they will allow
us to observe Mars from afar to understand its patterns and risks. While I agree that going to Phobos will help eliminate a
lot of risk associated with putting a human colony on Mars, I think that we should travel the extra 900km and just start this
journey on Mars. Taking precautions on other environments might not be wise, because Mars’ environment is vastly different. As mentioned earlier, there will be risks associated with the Phobos mission itself, but the risks would be worth having
if they were applied to Mars, because then we would really learn about how to combat these issues from our failures. The
Mars rover is more suited towards discovering a future on Mars because it examines its climate, geology, and most importantly prepares for the human exploration of Mars. This Phobos mission is recognized in light of my thesis because it
provides an alternative. If something went wrong with the flight on the way to Mars, Phobos or Deimos could suffice as a
backup landing spot to recover. However, here on Earth, many people question the reason for going to the moon back in the
1970s, and why we haven’t been back. Could the same apply to the moons of Mars? It could actually be detrimental to our
survival on this new frontier. Phobos and Deimos are actually very different in terms of orbit. As I mentioned in a previous
source, Human Spaceflight: Find Asteroids to get to Mars, exploration of these moons could be influential in discovering
how Mars may change once Phobos collides and Deimos leaves. What would Mars be like if it didn’t have its moons?
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This article reinforces the importance of using nature as a structure and system to “respond to environmental and
social conditions.” Trees possess many similar qualities to architecture in terms of adaptation, especially with the seasons
as the trees work analogously with the needs of the building. In the warmer months, the leaves work as shade to shield from
the harsh summer sun, and in the cooler months the leaves fall in order to be exposed to as much sunlight as possible. “In
baubotanical structures, not only the plants are connected to one another – there are also connections between the plants
and technical building elements,” says Ludwig. The plant and tree work together also in the realm of tectonics as the tree
grows, the building must adjust to its height overtime. The tree is given extra reinforcements that allows it to connect to the
building through the façade, the floors, the ceilings, etc., the possibilities are endless. The plants can also have different
growing patterns (criss-cross, parallels, weaving, bonding) forms) that adapts into architectural building characteristics
based on the botanical rules of design. It has been said that plants are “more intelligent” than brick or concrete, because
they have learned to carry heavy loads. If the rules of its botanical design are not respected, then its growth may not turn
out as expected and can wreak havoc towards the structure and longevity of the building. In response to the study of
baubotanik, I believe that it is a very strategic idea that works with trees rather than cutting them down completely. This
reinforces a livelier connection between nature and humans themselves, as in primitive times trees were used to provide
shelter from the elements. Now they can do all of that and more with the use of modern technology, especially when we
have continued to wipe out many rainforests for building material. Through baubotanik, we can understand patience and
how to work with nature without harming it. Since trees are said to mirror buildings in terms of their stature and strength,
why not link their forces together? This will also change our social perspective with trees, usually we associate the tree as
a stagnant part of our environment that we interact with biologically to survive. However, they have a lot of potential as a
resource, especially when we may run out in the next few hundred years or so. In terms of my project, it may seem odd to
use trees on a planet that supposedly has no life. I think that Baubotanik can bring life back to Mars by incorporating this
tactic into our dwelling spaces on this new frontier. The idea came about from the gasses that make up the atmosphere of
Mars, roughly 90% of that is CO2, a gas that helps to strengthen trees and grow. Since Mars has some of the elements to
promote botanical growth on Mars, it can possibly support human growth as well. Once the trees are placed on Mars, they
can start releasing the oxygen that we need to survive and could ultimately bring its Earth-like environment it once had
back. This could also be used as a major component in our dwelling structures. Since Martian soil when compacted is as
strong as reinforced steel, it can be used as mortar to build most structures on Mars. Where the plants come in is through a
tactic that we usually see happen on our very sidewalks. When trees continue to grow, they adapt to their environment in
order to gain more sunlight, water, and other things they need to survive. This can mostly be observed from their roots.
Sometimes the roots of planters on sidewalks have their roots exposed and even follow the patterns of sidewalks and
pavers. Plants are highly intelligent and can mold to their environment, how could this take place on Mars. Using the soil
and plants together as the building blocks for creating a new colony on Mars could provide new concepts on circulation,
theory, tectonics, materiality, and more.

To ensure safety on Mars, we must devise a plan for its travel and the duration of the mission. A long stay mission,
16 to 20 months, and a short stay mission, 30 to 35 days, were considered in terms of the habitat’s orbit around Mars. Orbit
is crucial in terms of the duration of the mission, if they stayed any longer than intended, they may move their habitat out
of alignment that is best for the travel back to Earth and could require more propellant and energy usage that may not be
available at the end of the trip. Another issue that may threaten our safety on Mars are the contaminants that we will bring
with us, because it is not known how Mars will react to human substances, or vice versa. This could harm any signs of life
that we could be looking for, cause chemical imbalances, and damage the environment’s makeup. Quarantine is the answer,
it will be a long process, but necessary if Mars is our only other destination to continue the longevity of the human race.
Mars’ soil, a very abundant element of its environment, is also very toxic to human beings. The sun causes it to produce a
chemical called perchlorate, which can harm the thyroid gland and cause cancer. The soil can also take part in unpredictable
and lengthy global dust storms. It may put wear on the mechanical systems used, decrease visibility, or clog air filters. In
order to increase the safety of the astronauts on missions, rovers will be used to explore any areas that may pose a threat to
their survival. This way, we can still find information on why it may be hazardous or if it could possess any forms of life in
that area. The lesser gravity is also a very harmful component of living on Mars. Because the gravity is lighter, our muscles
would grow weaker and we could develop osteoporosis. However, some of the biggest threats to safe human movement: the
degradation of mobility (slow rovers), instability and collision, and also mechanical failure. Technology is our greatest aid
on the mission to Mars, and any issue with these devices can risk the lives of those participating in the mission in a matter
of minutes. Radiation is also a major risk, because of Mars’ thin atmosphere, astronauts may experience headaches, nausea,
dizziness, severe illness, or even death. But yet, even some believe that is highly unlikely to find any infectious organisms
on Mars, we won’t know for sure until we get there. In my response, it is wise to form safety precautions in every area possible. The biggest threats are Mars’ soil and radiation, so it would be wise to generate a habitat that protects from both of these
elements. We should design a shelter in the way that we protect ourselves from Earth. But since we are aliens on this new
planet, we need to create alien methods of tectonics, facades, and circulations that will allow us to inhabit the new frontier
with stability and permanence. In terms of my project, understanding the threats that Mars may possess is key to providing
the right solutions to live on Mars. In response to all of the dangers, I can design accordingly in order to combat them. The
products of these designs could generate new theories about architecture on different planets and how they change the
relationship between indoor and outdoor, and how we embody and interact with the space.
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Many are wondering if life exists on Mars, but geologists are focused on whether or not Mars’ volcanoes are still
active. Although Earth and Mars have similar qualities, Mars’ terrain differs significantly. The northern hemisphere is
vastly different from the southern. It has a smooth surface, while the southern hemisphere has many craters and rocky
surfaces. This leads scientists to believe that the oceans that Mars may have once possessed were strictly in the northern
hemisphere. The Valles Marineris takes up the entire length of the US, while the Grand Canyon takes up a small fraction
of Arizona. Scientists have zoomed into a part of the Marineris, the Coprate Chasma, and have formed a hypothesis that
igneous volcanism is responsible for its shape and size. They studied the floor of the Chasma and found many different
textures: smooth/flat surfaces, wrinkled ridges, and conical hills. They observed many flow-like features within the area,
which could be lava that shaped its surface, but their age is difficult to determine. Some predict that it may have a young
age: from Mars’ Amazonian period. It has also been determined that the formation of some of the cones within the area
were not formed the same way, because of the variations in materiality. The spatial formation of the cones could have
provided some clues as to how each of them formed, by looking at local evidence. In the future, this spot will be an ideal
area for future space explorations in order to answer the many questions associated with Coprate Chasma’s geography.
These findings are useful in terms of forming a dwelling on Mars. If we were to decide to live within the Valles Marineris,
which was initially a great idea to inhabit because of its ready access to water, but this may also be true for lava. This
could make living in the Marineris a very dangerous option if not evaluated for safety from any active volcanoes. In terms
of my project, this could evaluate egress options. If there were to be a dangerous issue with one of the volcanoes within
the Marineris, how could we move everyone out safely? Stairs would most likely not be the best option, and it could be
more difficult finding a way out of rock dwellings, because they are stronger than reinforced concrete. Underground
routes would not be safe, because the magma could travel through. And we cannot solely rely on technology to get us out,
because there are instances where power may be low. It takes great architectural planning, there will be new building
codes required on Mars to keep everyone safe.

If it came to a point where we were not able to bring building material into space or ran out of material, it is necessary to provide other options. When the first inhabitants created their first dwelling they used what was available, nature.
Although Mars does not possess the trees and other elements that were essential to building on Earth, it is plentiful in rocks
that can provide sturdy dwellings and passageways to protect from the harsher environment that Mars contains. Because of
Mars’ extra tilt, the seasons are oddly more extreme in the south than they are in the north, which requires that these two
areas get different treatment in terms of dwelling conditions. In the equatorial regions, where the Valles Marineris takes
place, there are natural caves that can be excavated and developed to provide shelter. In the previous source, they have not
dived into the risks associated with any live volcanoes that could be nearby, so this may pose some risk towards construction. Sheshpari formed a numerical analysis that studied a type of circular tunneling in order to understand the composure
of Mars’ rocky surface, while factoring in gravity and the impact of any fault and joints to assess failure. From the study it
was noted that radiation cannot penetrate through 2 to 4 meters of rock. It was also concluded that tunneling in this circular
motion will not cause any harm towards the stability and structure of the rock, but support is required as backup. Sheshpari
believes that cave dwelling on Mars will be one of the best methods to keep humans safe while starting anew on this frontier.
As a response I am unsure that this tunneling is what will be best for the Martian environment. Tunneling takes a lot of
energy and power, could some pollution form from this process? Could it ruin the stability of its environment and cause a
rupture in dormant volcanoes, if not already active? I am all for excavating if it is possible for it to be done without harming
its environment. The pros of living underground have been stated many times throughout this review and it still poses as a
reasonable living situation, but maybe more for shelter from surface disasters such as the global dust storms.
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Doeden, M. (2012). Human Travel to the Moon and Mars: Waste of Money or Next Frontier? (2nd ed., Vol. 9, P.205).
Twenty-First Century Books. Retrieved October 14, 2017.

Water is a crucial resource that will make or break our ability to inhabit Mars successfully. How will we make this
resource plentiful for everyone? It is proposed that the amount of water needed for human survival is 0.6 kg/hr/person
which is for every day, consumption, and hygiene. That number can easily go up to 1.2 kr/hr/person as the colony continues
to grow, develop further, need maintenance, etc. Plant growth for means of oxygen and food will also require about .003 “”
of water in order to successfully provide for the population. It even takes 0.1 kg/hr/person of water to eliminate toxins, such
as the previously mention perchlorates. Water does not readily flow like it does here on Earth, it will take technology and
other risky and lengthy measures to obtain it for use. The article believes that the primary source of water will come from
the regolith, rocky material, and must be drilled into order to excavate it. It is predicted to contain anywhere from 2%-13%
water content. Once the water is successfully collected from the regolith, it is recommended to heat the frozen water so that
it turns into vapor, and then condenses as a liquid that it ready to be consumed or used. This method seems to be pretty feasible, since the climate on Mars is mostly very cold, we would have to create a biosphere, specifically for turning ice into
liquid. Almost like a gas station, we will fill up with our required amount needed for the day and start the cycle once again.
It would be beneficial for it to be readily accessed at home, like we have here on Earth. Which arises the issue of how
plumbing systems and waste systems would work in our new habitat. I would like for my project to address this issue
because it is also an important component towards life on Mars, how can we produce waste and still be a sustainable habitat
on Mars? Like in the Martian, waste could actually be used as fertilizer for the plants to grow and give us food, perhaps that
is one of many methods towards recycling and regenerating.

In light of Mars, people are wondering why we are so set on going to Mars if we haven’t been back to the Moon
since the early 1970s. Exploring and settling on other worlds is necessary to the survival of the human species. Could the
moon offer that for us? Harrison Schmitt thinks that “The fastest way to get to Mars is through the Moon.” The Earth is
running out of resources that could support human life as our population grows. Stephen Hawking believes that “Our only
chance of long-term survival is not to remain inward-looking on planet Earth, but to spread out into space.” Yet many are
disagreeing with Hawking’s statement because of two factors: money and safety. With so many issues that we have yet to
solve on Earth it seems crazy to spend money on something that doesn’t seem possible or achievable in our lifetime. We
need the money put into bettering life for humans on Earth, putting them into an alien environment would not put their lives
at a phenomenal risk. Other than Earth, Mars is the best possible option for continuing the human species. Earth may one
day end life as we know it, we should at least prepare for it in advance. We could learn so much about ourselves, about
technology, and more that is yet to be discovered. Technology will be our best friend on these missions, we have come too
far just to let our advances sit on the back burner. We have the ability to terraform Mars into having Earth-like conditions.
Our bodies have adapted to live and function on the conditions of Earth, any other atmospheric conditions could cause detrimental harm to our bodies. Too much atmospheric pressure could crush us, too little and our bodies would not be able to
hold in any fluids. Without a space suit on Mars, we would be dead in a matter of seconds: our bodies would swell, the air
would be sucked out of our lungs, and the water content within our cells would turn into vapor. Doeden says that in order to
prevent this issue, it is necessary to get into the lowest elevation possible on Mars, that is where the greatest amount of
pressure will lie. But in order to make Mars like home, we would need to introduce greenhouse gases into its environment,
this would slowly thicken the atmosphere and therefore heat up the surface. Some different scenarios that may be plausible:
placing huge mirrors around Mars’ orbit to bring in more sunlight, digging holes into Mars’ surface to allow heat to trap,
adding microbes to the surface to produce gases, or somehow crashing an asteroid into Mars to also bring heat. It has been
noted that plants also help with the heating process. As mentioned before, Mars is abundant in CO2 which plants use to
grow. When they release oxygen, they are not only heating the atmosphere but are also providing us with air to breathe. With
this process, Mars could possibly be terraformed in either a matter of decades or could take thousands of years. This article
is pretty spot on with my project, using the principles of baubotanik along with the qualities of Mars’ sturdy soil, could start
a new building typology that provides a dwelling and could possibly have us walking on Mars space-suit free. The asteroid
method seems very destructive and the outcome may do more harm than good for its environment.

CONCLUSIONS
From my findings gathered by my Literature Review, I have learned about many different perspectives about the
issues associated with going to Mars. I say “issues”, because most of my sources were negative, which is to be expected as
we are going to a new territory where life is not promised. Though they were very critical upon the topic, these resources
will allow me to plan a problem-solving strategy based upon these various perspectives. For example in An Eco-Croitical
Approach to Mars’ Colonization, I never initially provided myself with the thought that war, racism, and other misdemeanors could be just as prevalent on the new frontier. My work in the design phase will seek to produce and hopefully ensure
equality among all. Learning about the different methods of obtaining water on Mars in Water Extraction on Mars for an
Expanding Human Colony, really inspired me to find other solutions to attain food, provide waste management, and find
methods of obtaining heat. Probably the most controversial article for me to read was Human Travel to the Moon and Mars:
Waste of Money or Next Frontier? It really weighed in as to why we haven’t been back to the moon of all places in so long.
I think that I should dive into the last mission to the moon as one of my precedents to understand why going back is so hard,
and why it isn’t helping our case when it comes to Mars.
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https://www.quora.com/How-was-the-Mars-landscape-recreat
ed-for-The-Martian-movie-Where-was-it-filmed
*Images used for cover pages and renderings were sourced through Pinterest*
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What qualities will influence the culture that a Martian architecture responds to?

CHAPTER 2: RESPONSE

Soon enough, as dwellers begin to influence this
barren habitation, a new and divergent society will
soon cultivate in response to the environment of The
Red Planet. These changes will bloom in accordance
to Mars’ seeds of culture- one that reinvents the
connection between the inside and outside world.
These “seeds” are defined by the atmospheric and
geographic conditions that we will be susceptible to
everyday: rusty red days and calming blue sunsets,
powerful dust storms that encompass the entire
planet, no vegetation to speak of, and low frequency
sounds are some of the phenomena that we will
encounter.
The definition of architecture will change with new
designs that are exclusive towards Mars’ behavior,
and new functions that make Martian dwelling
adaptable in regard to its highly toxic atmosphere.
As a result, the habitat that develops will bring forth
an experience that will break the extents of architecture as we know it: finding a newfound relationship with nature as it transcends from outdoor to
indoor, residing inside a landscape of Martian rock
stronger than reinforced concrete, and circulating
ceilings and floors as one entity are a few of the
developments that will become our everyday lives.
These outcomes bring forth an experience that will
break the extents of architecture as we know it,
allowing us to feel less like outsiders and more like
true habitants that develop to solidify our presence
on the new frontier for years to come.
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SITE DEVELOPMENT
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SITE CONTEXT
ATMOSPHERIC

The Martian environment is a very hostile one, however this site provides a
natural structure for protection...

ERUPTIONS POSSIBLY FORMED THE VALLES MARINERIS

The Marineris is almost like a very deep trench that troops used in
times of havoc. The Martian environment is a very hostile one,
however this site provides a natural structure for protection. The
depth of the Marineris was likely formed by the explosions of the
nearby Mons volcanoes. My proposed site takes place farther
away from these volcanoes in case they were to erupt in the
future. The terrain is also deeper towards the other end, which is
able to shield more occurrences of natural disasters

XANTHE TERRA

PROPOSED SITE

HAVEL VALLIS

JUVENTAE DORSA

SINAI PLANUM

ALBA MONS

ASCRAEUS MONS

ARSIA MONS

THARSIS MONTES

The Valles Marineris and its surrounding terrain:

MY VOICE ON EARTH [HIGHER FREQUENCY, TRAVELS FARTHER]

MY VOICE ON MARS [LOWER FREQUENCY, TRAVELS SHORTER]

GEOGRAPHIC
BOUNDARIES/BLOCKAGE

SUN/MOON ROTATION
W

W

W

S

S

S

EROSION

E

N

N
E

E

The path of the sun and the moons line up almost perfectly in
relation to the depths of the Valles Marineris. This site allows us
to observe the moons and get greater amounts of sunlight
throughout the day.

N
E

While a benefit to living in the Valles Marineris is its comparison to trench
warfare, it unfortunately does not give us a great view, depending on
where dwellings are situated. Since this canyon is over 23,000 feet and
surrounds us in its entirety we need devices to allow us to see beyond its
landform.

The valley of the Marineris as informed earlier was formed by erosion
from, wind, water, and lava. These possible culprits of creating this
trench also formed the isovist view. In this location, we can only see
straight above us and also straight in front of us for miles. The
Marineris has a very straight linear path from end to end.
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BUILDING METHODS

The best method for protection on the Martian frontier is carving our dwellings into its plentiful rock in order to provide an additive dwelling structure...

PROGRAM/BUILDING METHODS
Zooming out into the overall layout of my site. I observed the
different types of spaces within each area. The private dwelling spaces are best functioned into the side of the canyon for
maximum protection. The middle of the valley will be focused
on use for exploration activities, reacreation, and other
public gatherings.

Below are three different iterations for setting up
the dwelling’s program. The GREENHOUSE and POWER
spaces were moved to the habitat’s location in order
for easy access, as these spaces provide crucial
accommodations towards our survival.
3.

2.

1.

KINETIC FUNCTION

TRANSITION SPACE

PUBLIC

TRANSITION SPACE

PRIVATE

BATHROOM

BEDROOM

KITCHEN

STORAGE

AREA OF REFUGE

POWER

LIVING AREA

POWER
GREEN
HOUSE

PRIVATE

HABITAT

VEHICLE/OBSERVATORY

HABITAT

GREEN
HOUSE

MARTIAN ROCK

STRUCTURE
AEROGEL INSULATION

The best method for protection on the Martian frontier is carving our dwellings into its plentiful rock in
order to provide an additive dwelling structure. The dwelling would be tunneled into based on the shape of
the form. As the rock erodes overtime, the structure will adjust to its form. It is immensly strong, more so
than reinforced concrete. The Valles Marineris has been around for millions of years, which further proves
its durability in Martian climate.

INTERIOR FINISH

TECTONICS

These sections look at the many different ways of setting up the structure for an interior wall condition.
The Martian rock on the exterior would be followed the by aerogel insulation, structural components
such as rebar, and then cladded with the interior finish. it can be a flexible system that flows with the
curvature of the rock, or straight edged to keep surfaces uniform. Another type of wall section to be
proposed is through the techniques of Baubotanik. This technique uses live trees as the structure of the
building. As the trees grow, so does the building and structure. It is a tedious process, but could be of
great use in an environment that has almost no oxygen to offer us.
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ARCHITECTURAL INTERVENTIONS

While our way of living may be different on the new frontier, we still need the
basic accommodations as the foundation for carrying out our everyday lives...

FINAL PROGRAM
GREENHOUSE: The greenhouse is places near the edge of the cliff in order for the plant life
inside to gain access to the sun and CO2 it needs.

RECREATION

BATHROOM

KITCHEN/
LIVING AREA

BEDROOM

STORAGE

GREENHOUSE

VEHICLE/TRANSPORT: Mostly enclosed space to protect our modes of transportation in case
there is a need of evacuation, but it is also close to the surface so that
it can be readily used to explored the Martian terrain when needed.

VEHICLE/TRANSPORT
BATHROOM

OBSERVATORY

OBSERVATORY: The observatory will also have an exposed condition, but only vertically, so
that we can view the moons and monitor their patterns in the sky on a day to
day basis.

AREA OF
REFUGE

POWER
HOUSE

KITCHEN/LIVING AREA: With this space, we start to move into primarily underground territory.
These living spaces allow us to make food for ourselves and have a
place to gather and interact with one another.
STORAGE: Used as extra space to store equipment and other essentials.
POWER HOUSE: Secluded deeper within the rock in order to protect energy sources from the
solar winds that Mars frequently experiences. If they interact with the power
house, it will cause an outage.
AREA OF REFUGE: The most protected space within this dwelling. This area is for use in times
of danger when evacuation is not feasible.
RECREATION: A place to exercise and play sports or other activites.

DESIGN CONCEPT

PERSPECTIVE
FRONT

Rotating form allows for
the structure to adjust as
an additive form into the
subtracted Martian rock
The panels inbetween the
structure are to be used for
inserting the proposed
experiential conditions

SIDE
TOP

Shape based off
of Mars’ analemma
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ARCHITECTURAL INTERVENTIONS

Luckily, our advances in architecture itself has allowed us to accomplish longevity
here on Earth, from an ability to adapt and change our lifestyle for the better...

FINAL PROGRAM WITH ADJUSTED FORM

The initial plan was then transformed into
the form of my design concept. As shown
on the next page, each space gets a certain
set of conditions based on the function and
location of the area. With that being said,
as the dweller moves form space to space,
they will encounter a different experience
every time. These are the experiences that
allows us to connect with Mars in a
secured environment.

VEHICLE/TRANSPORT

GREENHOUSE

OBSERVATORY

KITCHEN/
LIVING AREA

POWER
HOUSE

RECREATION
BEDROOM

AREA OF
REFUGE
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ARCHITECTURAL INTERVENTIONS

A new environment for architecture also brings new theories, new designs,
new functions, and new requirements for safety...

FINAL PROGRAM WITH EXPERIENTIAL CONDITIONS
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BUILDING FORMS [ref.pg.24]

The connection between spaces and the rock around it, light transfer, and
the overall circulation throughout the form...

TYPOLOGIES
STACKED, ORIENTED, ENAMELED

Oriented
space

Observatory
condition

Smooth/curved walls
contrast from
structure
Glass
Entry/exit points defined
@ different levels

BRIGHT, BULBED, CLUSTERED

Connection between
spaces w/ kinetic
function

SMOOTH, MIRRORED, RIBBED
Light feeds into
concentrated space,
disperses into tunnels

Floor becomes
ceiling space
and vice-versa
Bolted connection
to rock

Pinned connection
to rock

Plates/tunnels
hook into rock

Transparent material
gives clear view
of surroundings

ORTHAGONAL CIRCULATION

Intersecting spaces
become opportunities for
defining translation

Light intensifies
into space through
mirrored panels

Panels serve as
routes for
circulation

Defining transitional
boundary

DARK
PRIVATE

LIGHT
PUBLIC

PARALLEL CIRCULATION
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THE SEEDS OF CULTURE
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CONDITIONS ON MARS: THE SEEDS OF CULTURE

Mars is our future, full of opportunity for new architectural interventions that will
be reflective of our unfamiliar experiences and unforeseen knowledge gained along
the way...

ATMOSPHERIC

MOONS
SKY COLORS
DUST STORMS
RADIATION
COLD CLIMATE

GRAVITY
LOW PRESSURE
LONGER DAYS
REDUCED MAGNETIC FIELD
LOW FREQUENCY SOUNDS

GEOGRAPHIC

BARREN ENVIRONMENT
FROZEN UNDERGROUND WATER
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CONDITION 1: THE MOONS [ref.pg. 7]

The way Phobos and Deimos move across the sky can ultimately decide how
dwellings are positioned...

FACTORS
70.4

MAGNIFYING
GLASS WALL

ORBIT

THRESHOLD

For an observatory condition, we need a
way of understaning the patterns of
rotation and orbit of the moons in order to
warn us of their demise. Being exposed to
their whereabouts on a daily basis with a
dwelling condition that allows us to magnify
the moons when they are in view, would
allow Martians to be better prepared and
find a solution when the concern becomes
life or death.

The way Phobos and Deimos move
across the sky can ultimately
decide how dwellings are
positioned. Since they can only be
seen from certain latitudes, there
is a threshold as to how high or low
our living conditions can take place.

EXPERIENCE
Magnified
panel

Exposed ceiling spaces become an observatory condition that allows habitants to casually
observe and study the moons on a day to day
basis. Rather than using a telescope that
disconnects the viewer from their immediate
surroundings, this panel condition allows more
than one user to observe the moons in real
time.

Panel can retract when
not in use to function as
an overhead window
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CONDITION 2: SKY COLORS [ref.pg. 8]

It is crucial to design innovative exterior conditions for these dwellings so
that we can experience Mars’ unique conditions inside as we do on Earth...

FACTORS

SUMMER

SPRING

FALL

WINTER

Mars and the human body are not compatible with one another. Its environment can cause our bones, heart, and immune system
to weaken. However, frequent exposure to certain colors can help combat these symptoms. Complimentary colors of Mars are
green and yellow, colors that are purely artificial in this environment. Green symbolizes nature, safety, growth, and is the most
restful color on the eye. Yellow generates muscle energy as well as mental activity. Habitants will need to be exposed to different
amounts of these colors according to the season and time of day. Health is a crucial factor in terms of life on Mars, and finding
unconventional/innovative methods of care or prevention may be necessary.

MARS

EXPERIENCE

MARS: The teardrop shape is the Martian analemma -- a
visualization of how Mars' orbital properties influence the
apparent position of the Sun in the sky over one Martian
year. The analemma on Mars has a very different shape
from the figure-eight pattern of the analemma on Earth.
The teardrop shape arises because of the shape of Mars'
orbit, and the tilt of its rotational axis. The pointy end of
the teardrop, where the solar images are close together,
is where Mars is near its aphelion: farthest from the Sun,
and moving slowest. The broad end of the teardrop,
where the solar images are farther apart, corresponds
to Mars' passage through perihelion, where it is moving
fastest.

Because of Mars’ differences in sun exposure, our means of addressing its coloration, smaller
sun, and 40 minute longer days, our design approach must be handled differently tectonically as
well. Sun is of the essence year-round on Mars because of its constantly cold and and dimmer
environment. It is crucial to design innovative exterior conditions for these dwellings so that we
can experience Mars’ unique conditions inside as we do on Earth.

Functions like an
accordion to let
light in at certain
points or spaces

Speckles of red and blue
light enter from the skylight
into the space. We can see
and feel the light of the
Martian
environment
during different times of
the day while being protected from toxicity.
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CONDITION 3: DUST STORMS [ref.pg. 11,12,19]

Mars has layers to its atmosphere just like Earth’s, but since it is not as dense as
our home planet’s, we will be subjected to many different phenomena...

FACTORS
DUST PASSES ACROSS
THE SURFACE SMOOTHLY

EXOSPHERE
UPPER ATMOSPHERE

STRAY DUST
Mars has layers to its atmosphere just like Earth’s,
but since it is not as dense as our home planet’s,
we will be subjected to many different phenomena.
For example, virgae is a very frequent occurrence
where the precipitation that falls is evaporated
before it can reach the ground. So on Mars you will
most likely always see precipitation as a standstill
form in the sky.
The Coroilis Effect is a phenomenon where a mass
moving in a rotating system experiences a force
[the Coriolis force] which acts perpendicular to its
axis of rotation. On the Earth, the effect tends to
deflect moving objects to the right in the northern
hemisphere and to the left in the southern, and is
important in the formation of cyclonic weather
systems. This effect is very weak on Mars because
of weak atmosphere. As is the same with the
convection cell, frontal storms are weaker than
Earth’s, but this does not apply with its dust
storms. Uneven heating on Mars’ surface makes
wind currents very strong. The dust from higher
elevations is picked up in the process which
creates enourmously high wind speeds.

EXPERIENCE

MIDDLE ATMOSPHERE
VIRGAE

LOWER ATMOSPHERE

DUST COLLECTS
AT THE BOTTOM AND
IS EMPTIED OUT

VIOLENT DOWNDRAFTS

WIND PATTERNS
CORIOLIS EFFECT

HIGH ALTITUDE DUST

CONVECTION CELL

DUST VIOLENTLY
HITS THE SURFACE

Another tactic that will help keep forces of air from penetration Martian dwellings is
aerodynamic facade enclosures. Instead of making a flat exterior wall that allows the
storm’s air to hit it straight on, having a curved surface that acknowledges these
changes in air flow can keep harsh wind flow away. This facade will also function as a
dust collector, as a safety precaution in case of overflow. It can be emptied out as
soon as the storm ends.

GIGANTIC DUST STORMS

Dust panels peel out
from structure in
durations of high
wind speeds

Streaks of light pass into the
space as gusts of wind flow over
the aerodynamic panels at
different angles on its exterior.
If the dweller is not in a space
exposed to the outside environment, they will see a kinetic wall
of spheres. They move as a
result from the vibrations
through the ground, which alert
of an oncoming dust storm.

56

CONDITION 4: RADIATION [ref.pg. 11,19]

Microbes offer a solution, as they have the power to absorb these toxic
chemicals and eliminate them from our indoor environment...

FACTORS
A downfall to a the GREENHOUSE
space on Mars is that plants
need sun. When the sun’s rays
interact with Martian rock, they
give off a toxic chemical,
perchlorate, which can damage
our metabolic system. To
counteract this threat, exterior
conditions should either deflect
or absorb the UV rays that
makes the rock toxic. Microbes
also offer a solution as they
have the power to absorb these
toxic chemicals and eliminate
them from our indoor environment.

Cl

Cl

Cl
Cl

MICROBES

Cl

MICROBES

INTERACTS
WITH
REACTION:

Cl
CHLORATE

EXPERIENCE

Units of microbes are placed
on a track system to block
out toxic chemicals generated by the sun’s UV rays

O

TO
MAKE

Cl
RADIATION

O

O

PERCHLORATE
O

Microbes become a visual
factor for noticing if a
room is too toxic to
interact with during
certain times of the day. If
a space has more microbe
cubes than others, it is
essential to wear more
protective gear in order to
inhabit that particular
space.
Track system gives mobility to microbe
units to move or be added when needed
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CONDITION 5: COLD CLIMATE [ref.pg. 11]

To keep warm in an environment that rarely reaches above -60F, we need an
insulation crafted as special as its environment...

FACTORS
AEROGEL

To keep warm in an environment that rarely reaches above -60F, we need an
insulation crafted as special as its environment. Aerogel, is an extremely
lightweight [99.8% air] insulation that is used on Mars’ Rovers, to keep heat from
escaping its walls. An even greater advantage to this insulation is that it even
blocks out high-radiation cosmic rays, which is detrimental to human health. This
material will be a crucial component for protecting human life.

EXPERIENCE
Space is heated
when temperature
regulation is needed

To combat Mars’ colder environment, our body temperature
inside our dwellings will stay
comfortable regulated through
contact with heated floors and
ceilings.

Panels peel away from shell
to heat from different angles
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CONDITION 6: GRAVITY [ref.pg. 5]

While Mars has gravity, its force is about 2/3rds less than Earth, causing us to feel lighter
on our feet and in need of an additional force to keep our bodies from weakening.

FACTORS
VELOCITY
VELOCITY

FORCE

ROTATION

VELOCITY

CENTRIPETAL FORCE

As this circular form rotates in
motion, centripetal force acts as a
downward force, fixed upon the
center of the form. This generates a
sense of artificial gravity. When
people circulate inside of the rotating
circle, the downward force allows
them to stay fixed to the floor. While
Mars has gravity, its force is about
2/3rds less than Earth, causing us to
feel lighter on our feet and in need of
an additional force to keep our bodies
from weakening.

EXPERIENCE
With the implementation of
magnetic flooring and
ceiling, all surfaces
become walkable. Ceilings
can become floors and vice
versa, the way we circulate
from space to space
changes, as do the interactions with others inside.

Magnetic shoes allow
habitants to stay grounded
in lighter gravity conditions
and can walk on surfaces
uniformly

Floor plate anchored
to Martian rock below
with magnetic anchor
bolts
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CONDITION 7: LOW PRESSURE [ref.pg. 11]

Mars’ weak atmosphere doesn’t only cause problems for the weather, but
also for our safety.

FACTORS

Mars’ weak atmosphere
doesn’t only cause problems
for the weather, but also for
our safety. The air pressure is
only 0.087PSI compared to
Earth’s 14.69 PSI. In order to
combat this, we need and air
lock system that regulates
these differing pressures.

0.087 PSI

14.69 PSI

AIR TIGHT CONNECTION

EXPERIENCE
Connection regulates air pressure within
the habitat and closes off a panel when
air pressure is too low in a certain space

With this mechanism, dangerous
conditions can easily be indicate
with a closed off space within
the habitat. The room would
close off only after no human
presence is indicated. Observers can see the forceful,
storm-like winds that occur
between
the
interactive
pressures.
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CONDITION 8: LOW FREQUENCY SOUNDS [ref.pg. 13]

Sound does not travel as well on Mars as it does on Earth, our dwelling will need to
use acoustical walls and ceilings to amplify our voices in order to communicate with
others or hear different sounds...

FACTORS

Since sound does not travel as well on Mars as it does on Earth, our dwelling will need to use
acoustical walls and ceilings to amplify our voices in order to communicate with others or
hear different sounds. In the above example, this sound geometry crafted by Athanasius
Kircher, shows sound paths that each speaker takes in the direction of the listener. However,
in this particular form, the speaker and listener have to stand at certain places in order for
this technique to work. So the form needs to be manipulated in order for dwellers on Mars to
conversate at different areas within the habitat.

This first iteration, set in plan as a wall condition, creates an anti-focusing affect with sound. This method allows the sound to disperse in
all directions, which is great for public spaces with a lot of people
listening around the area.

This next iteration creates a more intimate
condition, perfect for private spaces. This
sound path shown above is more direct, when
the speaker talks into the depth of the wall, it is
directed back towards listener in a uniform
path.

The final iteration, is a combination of the first
two. Here we begin to understand how sound
can interact between public and private spaces
and how to control the sound between them by
allowing a kinetic wall system change sound can
transform as we circulate from room to room.

EXPERIENCE
With the implementation of
magnetic flooring and
ceiling, All surfaces
become walkable. Ceilings
can become floors and vice
versa, the way we circulate
from space to space
changes, as do the interactions with others inside.

Walls move in and out to allow
sound to travel according to
the function of the space.

Metal pins sense sound
from vibrations and rise up
or down depending on the
parameters of the sound.
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CONDITION 9: FROZEN UNDERGROUND WATER [ref.pg. 11]

Sourced water will be stored in an underground cistern hooked up to pipes
that feed into our bathrooms, kitchens, and greenhouses...

FACTORS
In order to obtain water to support
plant life and ourselves. Extensive
methods are required. Once the
water is sourced, a turbine will crush
and heat the frozen water stored
below. This sourced water will be
stored in an underground cistern
hooked up to pipes that feed into our
bathrooms, kitchens, and greenhouses. What powers these turbines also
gives us electricity. Radioisotope
thermolelectric generators [RTG]
converts heat into electricity. So
while the turbines are powered and
using heat to collect water, that heat
is then stored and used to light up
indoor spaces as well.

TURBINE
ELECTRICITY

CISTERN

WATER
PIPES

RTG

EXPERIENCE

Greenery and water flow
follows the curvature of
the panels
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As water fills into the cistern
below, it is dispersed through
the transparent water lines of
the panels. The water flow can
be seen as it travels. Once the
water reaches the pipe of the
plant it spews water onto the
vegetation, almost like rainfall.
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CONDITION 10: BARREN ENVIRONMENT [ref.pg. 11]

If we were to bring trees to Mars, it is crucial that they get the components
they need to survive in order for us to survive...

FACTORS

LEFT: As shown on the first board, Mars in
prevalent in CO2, a chemical that trees use
to strengthen and give off the oxygen that
allows us to breathe. If we were to bring
trees to Mars, it is crucial that they get the
components they need to survive in order
for us to survive [plants= food/water/oxygen]. Creating an air exchange system
could be the solution. CO2 is feed through
the Greenhouse space, and when the trees
produce oxygen, that air will be filtered out
into our living spaces, amking the air
denser and warmer.

co2

o2

co2

o2
co2

UV RAYS
REFRACT
AWAY

OUT

o2

co2

co2
AIR
FILTER

C02

AIR
EXCHANGE

02

IN

EXPERIENCE

As the plant life grows,
mesh panels adjust to its
size overtime

As they grow, the trees
within these dwellings
become an interior component towards its structure
and serves as means for
food, water, and oxygen.
Nature
becomes
a
completely indoor experience.

Panels align with
tree growth
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STUDY MODELS
ROCK MEETS STRUCTURE
Aerogel insulation keeps dwellers
warm in a cold environment

The added steel structure keeps the wall
sturdy from heavy weight of Martian rock

WALL IMPLEMENTATION

Kinetic spheres move as rock
vibrates from an oncoming
dust storm

KINETIC FACTORS
A singular panel when rotated
turns a 2D form into a 3D form
Wall moves out and adjusts
its shape in order amplify sound

Panels rotate as rock
erodes overtime

Magnetic flooring keeps dwellers
grounded on any surface
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VIEWS OF COMBINED EXPERIENCES
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RENDERING: ITERATION 1
DESIGN
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RENDERING: ITERATION 2
DESIGN

ABOVE GROUND

This is an example of the conditions that
would be used in an exposed space.
These spaces in my program consist of
the GREENHOUSE and OBSERVATORY
spaces, as they need exterior access to
be used towards their full potential. The
GREENHOUSE needs the sunlight for the
plants stored and the OBSERVATORY
needs to be placed in order to gain
access to the moons during the different
times of day to observe their orbits.

As the inhabitant begins to circulate deeper into the space, the
conditions start to change based
on the needs of the space. This
rendering depicts the LIVING ROOM
space. As a space completely
submerged below ground, it is
increasingly colder and darker. So
the spaces below channel the light
from the exterior spaces in order
to gain ambient lighting, especially
for the plant life. The dust panels
are removed, but the kinetic
spheres remain in order to warn
dwellers of an approaching dust
storm.

Each of the pods have different conditions based on their overall function.
These spaces are subjected to the
following conditions:
[low gravity/magnetic field, sparse
atmosphere, and low pressure are
constant conditions for each pod.]
DUST STORMS
RADIATION
MOONS
LOW FREQUENCY SOUNDS
BARREN ENVIRONMENT
This rendering shows the conditions
layered amongst one another to show
the overall experience of this particular
space.

UNDER GROUND
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RENDERING: ITERATION 3
DESIGN
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“Mars is there, waiting to be reached...”
BUZZ ALDRIN, "Buzz Aldrin: Down to Earth", Psychology Today, May/June 2001

fig. 53
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