ARCHITECTURE AND VISION

SNOWCRYSTALS

Architects ranging from Le Corbusier’s collaborator
Charlotte Perriand to the pioneer of compact
architecture, Richard Horden, have been intrigued by
the idea of developing a lightweight structure that
can be installed easily on a mountainside. The latest
practice to embrace this concept is Architecture and
Vision, which designed a modular mountain hut to be
built in California.
The Swiss-Italian duo worked with David Nixon
of Altus Architects in Los Angeles, one of the original
founders of London-based Future Systems, who
has, like the partners of Architecture and Vision,
concentrated much of his energy on architecture
for space.
Like Richard Horden’s SkiHaus, the SnowCrystals
hut is designed to be brought to site by helicopter
from an assembly point a couple of miles away.
(Perriand would doubtless have loved this technology,
too, but in 1929 had to settle for old-fashioned
manpower.) Called SnowCrystals, it echoes the
hexagonal geometry of snowflakes and is a
lightweight and self-sufficient solution, powered by
solar-powered batteries and hydropower. All grey
and black water will be recycled or collected.
The hut is built up from a lightweight steel frame
assembled on site and supported on minimal
foundations. The appropriate cladding can be chosen
for the site, from a high-tech white finish to a more
rustic use of timber.

Height above sea level
2,190m/7,185ft

Average annual rainfall
330mm/13in

The basic design consists of three-dimensional
hexagonal elements joined together and accessed
by ramps, with the lower floor an open living space,
served by large inclined windows. Above is a much
more enclosed dormitory, with small holes in the
cladding above allowing views of the stars. The
building will offer visitors a kind of compact luxury,
which the architects say is inspired by their work
on first-class airline interiors.
The architects calculate that it would take six
people three weeks to erect one of the modules
which, fully equipped, would weigh 18,000 kilograms
(40,000 pounds). Free of the infrastructure of the
towns and of the sentimental associations of much
ski architecture, SnowCrystals offers a radical
alternative form of accommodation that is both
forward-looking and more in touch with nature.
It reflects the preoccupations of its designers in
terms of ease of assembly and independence,
while definitely being suited to the aesthetic of life
on earth.

Opposite Visualizations
showing SnowCrystals with
tiny openings for stargazing,
and solar panels on top.
Above Plans showing the
more enclosed upper deck
and the open main deck.

Average high and low temperatures
29ºC/84ºF – -8ºC/17ºF
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MOONBASETWO

ROCKET LAUNCH

Solar energetic particles that could eventually trigger
cancer are just one of the hazards that astronauts
spending a considerable time on the moon could
encounter – and that have to be designed against
in any kind of habitation. Although recent reports
by the University of Washington show that certain
areas of the moon are protected for seven days out
of 28 by the earth’s magnetosphere, this is obviously
not very helpful for anybody setting up a semipermanent base.
Instead, Architecture and Vision, which has been
working on MoonBaseTwo, has come up with a
solution for the astronauts while they are within the
base: shielding with regolith. Not heard of it? Well,
although it was first defined in 1897 by George P.
Merrill, who called it the ‘entire mantle of
unconsolidated material, whatever its nature or
origin’, it isn’t really an important term on earth,
where instead we use words like ‘soil’ and ‘alluvium’.
On the moon, however, regolith is really important as
it is the dusty covering that occurs over the bedrock
almost everywhere. If you have ever wondered why
you
could
that astronaut’s footprint
taken on the
LANDED
ONsee
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Apollo 11 moon mission, it was because he was
standing on regolith rather than on bedrock.
Since rock provides great protection against
radiation, the idea is that the walls of the igloo-like
MoonBaseTwo will be filled with regolith. Since the
base will also be pressurized to the earth’s
atmospheric pressure, astronauts will be able to relax
in it without wearing protective clothing – an
important factor for their psychological as well as
physical well-being.
The base will be on the edge of the Shackleton
crater, at the lunar south pole. An advantage of this
location is that it minimizes the length of the lunar
night (equivalent to 14 earth days) and hence
maximizes the amount of solar energy that can be
collected for power generation.

Opposite MoonBaseTwo
should provide some
semblance of home
comforts for astronauts
spending up to 6 months on
the moon.
Left Transport and
configuration sequence: 1.
rocket launch; 2. landing on
moon; 3. pick-up; 4. selfdeployment; 5. membrane
inflation; 6. regolith filling
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MoonBaseTwo will be transported
by the new
‘igloo’ will
house airlocks and also
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Ares V cargo rocket, and will, in its transportation
a docking station for a moon rover, the vehicle that
mode, be only 6 metres (20 feet) long and 7.5
will transport the astronauts around the moon. The
metres (25 feet) in diameter. It will open up to a
architect has addressed a whole range of issues
diameter of 20 metres (66 feet) and a height of 10
including housekeeping – dust collection will be
metres (33 feet). The architects calculate that the
either by hand or by robot. The idea is that
amount of space individual people need is greater on
astronauts will live in the building for up to 6 months,
the moon than on earth, because the reduced gravity
and it will be the only place where they can
means they will have a larger vertical range of
experience even a fraction of terrestrial ‘normality’.
movement – i.e. they will bounce about more. The
If you think of the mission as a 6-month camping trip
base will provide room for four (though it can fit up to
for which you have to take all your supplies – and
six) astronauts to live there and also to carry out
never come home for a hot bath – its enormity
research.
becomes a little clearer.
Getting the astronauts out of their suits is the
As does the role of architects, in designing a
first step in improving their well-being. In addition,
structure that is not only functionally effective, but
the softness of the spaces will make existence more
one in which it is also possible to live and not go
‘normal’. And neither has the architect neglected
mad. The challenge is an extraordinary one, and
the need for privacy – living accommodation will be
the project should teach us as much about human
in individual ‘pods’ suspended from the ceiling of
behaviour as about interplanetary science.
the space.
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Average high and low temperatures
107ºC/225ºF – -153ºC/-243ºF

Left Section through
MoonBaseTwo: 1. rover
docking port; 2. Node;
3. regolith filling point; 4.
regolith radiation protection;
5. life-support system; 6.
sleeping pods; 7. airlock
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Distance from earth
384,000km/238,400m
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Opposite MarsCruiserOne
will play a key role in
exploring the planet and
taking scientific samples.
Left The large wheels, which
have no hubs, increase the
amount of usable space.

MARSCRUISERONE

It looks like the ultimate boy’s toy – a futuristic
vehicle, with huge wheels more than twice the height
of a man, that can travel forward, backwards and
sideways, allowing astronauts to yomp across the
undiscovered surface of Mars.
In fact, yomping is the last thing this vehicle will be
doing. It will travel at a stately 5 to 10 kilometres (3
to 6 miles) per hour, containing its crew for up to two
weeks and allowing them to carry out their work
without, in any way, polluting the environment. That
includes taking all – yes, all – their waste back to
base with them. And, of course, the people inside
the vehicle have to live, eat, sleep and explore within,
and occasionally outside, it for two weeks without
going crazy.
So the MarsCruiserOne, which is designed
following NASA and European Space Agency (ESA)
predictions that man will go to the planet in 2032, is
not just a problem in propulsion and environmental
protection. It is also about creating a liveable and
workable space under extreme conditions – in short,
it is a piece of architecture.

Distance from earth
100million km/62million m –
380million km/235million m

The large wheels have a key role to play in this.
Driven from the rim by linear electric motors, they
have no hub and so maximize the internal space. By
placing the living and working space within the
wheels rather than above them, the design team has
both increased this space and allowed the occupants
to stand upright within it.
The reason that maximizing space is so important
is that there is an absolute limit on the exterior
dimensions of the cruiser. It will travel from earth in a
container fitted to the launch vehicle’s upper stage,
and will have a maximum diameter of 5 metres (16
feet) and a maximum length of 10 metres (33 feet).
The wheels have other advantages. Because the
vehicle will be able to travel sideways, docking with
the main vehicle or even with another rover will be
simplified. And it can also safely approach the edges
of craters and other geological features.
This certainly needs to be an all-terrain vehicle –
there are no roads on Mars. The cruiser will be able
to roll over obstacles between the wheels that are up
to 500 millimetres (20 inches) high. And each wheel
can go over an obstacle up to 300 millimetres (12
inches) high. The cruiser will use a similar suspension
and dampening system similar to that adopted in
Formula One racing cars.
Interior layout will be key to the success of the
vehicle. At the front will be the cockpit, with the
drivers’ seats and storage. The seats will be used not
only for driving, but also for eating and sleeping. The
main window will be in front of the seats and will
offer good views not only if the occupants are sitting
but also if they are standing in front of it.

About half the space will be needed for storage
and food, and waste – predominantly the last. In
addition, there will have to be ‘toilet and hygiene
facilities’, the latter consisting of wet towels that will
be taken back to the main base for cleaning.
Also essential will be a ‘glove box’ for the collection
of samples. From the inside, access to this will be
with gloves or by robot manipulation; from the
outside a robot arm will deliver samples to the box.
This is one of the complex processes required to
ensure that there is no contamination, either from
Mars to Earth or in the other direction.
This will make the process of exploring the red
planet a matter of being punctilious rather than
foolhardy. Exploration will be a relatively slow,
constricting and at times even boring experience,
with everyday activities that we take for granted on
Earth occupying an inordinate amount of time. But
though it will be far removed from the uninhibited
yomping that a first view of the cruiser might suggest,
it will be one of the most exciting and extraordinary
adventures ever.

Average high and low temperatures
20 °C /68 °F – -140 °C/-220 °F
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