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THEORY OF EARTH SYSTEM DESIGN 2015

TESD2015

What you need to start the subject

very basic knowledge on high school mathematics, science, sociology and fine art.

This class is recommended to students who

e wants to be a designer in a future
e areinterested in visualizing global issues
e and are interested in design and engineering

Summary

The class introduces Buckminster Fuller and his inventions for solving global issues.The class is a subject between design and engineeringThe class introduces Fuller's thought
on global issue too. But this class forces you to learn by practicing his design.The class demonstrates the essence of the technologies by model making.

Objectives and Teaching method

Buckminster Fuller regarded the earth as an well-designed spaceship. He have invented a series of technologies to sustain our biosphere according to his argument that how
to deal with problems that may damage the spaceship’s mechanism. His unique achievements lies in his design and engineering rather than his thought on global issues. To
practice these, he develop his original design theory. The theory is based on his original geometry. And the geometry is not based on difficult mathematical formula. And we
can learn the geometry by model making.This class aims at learning the practical design tool. By demonstrating and exercising model making participants are able to acquire
the tool and to develop an idea that is free from any conventions and prejudices.

Advice

The class is a design and engineering class. | need all participants to remind that the class requires extra works and extra expense for your productions.

Class Schedule

1. spaceship earth- lecture: introduction on Fuller’s rendition of our planet.

dymaxion map- lecture and small workshop on Fuller’s invention in cartography

authagraph map- lecture and small workshop on the lecturer’s invention in cartography

geopalette- lecture and small workshop on a world map archive utilizing AuthaGraph map

geopalette- presentation by participants on his/her world map production by using the geopalette

geodesic dome- lecture and small workshop on Fuller’s invention in light weight dome structure

geocosmos- lecture and small workshop on lecturer’s production, large digital glove using the latest geodesic dome
fulleren- lecture and small workshop on a discovery in polymer physics

tensegrity- lecture and small workshop on Fuller’s invention in the lightest structure

29O 0V N oV A WwN

tensegrity modeling manual- workshop: construction of tensegrity’s structural model

geoscope- lecture and small workshop on lecturer’s production, display furniture for a museum by using tensegrity.
12. octet truss- lecture and small workshop on Fuller’s invention in space frame structure system
13. HP membrane truss- lecture and small workshop on lecturer’s design proposal using new octet truss, HP membrane truss

14. tetruss- lecture and small workshop on lecturer’s production using new octet truss, tetruss
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Dymaxion Map

Theory of Earth System Design 2015

Dymaxion Map is a projection of a world map onto the
surface of an icosahedron, a polyhedron with 20 faces.
It was invented by Buckminster Fuller and patented in
1946.
This allows less distortion of relative size and shape of
areas.

Fuller intended for the map to be unfolded in different
ways. Peeling the triangle one way shows an almost
contiguous land while peeling it in a different way shows
connected oceans surrounded by land.
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AuthaGraph Map

Theory of Earth System Design 2015 B b

Authagraph is an equal-area type world map projection
that was invented by Japanese architect Hajime Narukawa
in 1999. While conceptually in the category of an equal-
area projection, it would require further subdivision to
qualify as an actual equal-area map.

The map keeps sizes of all continents and oceans while it
reduces the distortions of their shapes like a Dymaxion
map does. This map can be tiled in any direction without
seams. The map projection tries to reflect an infinite
perspective of the world.

Authagraph mapping projection was selected by the
Japanese National Museum of Emerging Science and
innovation (Miraikan) as it official mapping tool and is
used in official Japanese high school text books.

Downloads

Drawing Sheet (.ai)
Drawing Sheet (.pdf)

Share

Facebook Twitter
Pinterest Email


http://narukawa-lab.jp/?ddownload=4020
http://narukawa-lab.jp/?ddownload=4021
https://www.facebook.com/sharer.php?m2w&s=100&p%5Burl%5D=http://narukawa-lab.jp/archives/authagraph-map/&p%5Btitle%5D=AuthaGraph%20Map
https://twitter.com/home?status=AuthaGraph%20Map%20%E2%80%93%20http://narukawa-lab.jp/archives/authagraph-map/
https://pinterest.com/pin/create/button/?url=http://narukawa-lab.jp/archives/authagraph-map/&description=AuthaGraph%20Map&media=http://narukawa-lab.jp/wp-content/uploads/2016/02/5ad5f2c4c24edacdfc219195dbd8f07f.png
mailto:?subject=AuthaGraph%20Map&body=Check%20out%20what%20I%20just%20spotted:%20http://narukawa-lab.jp/archives/authagraph-map/
http://narukawa-lab.jp/wp-content/uploads/2016/02/3d3ed899386741e60c805518b6919367.png
http://narukawa-lab.jp/
http://narukawa-lab.jp/news/
http://narukawa-lab.jp/archives/
http://narukawa-lab.jp/members/
http://narukawa-lab.jp/contact/

narukawa
lab

Geodesic Dome

Theory of Earth System Design 2015

Geodesic Dome is an invention in the field of building
construction, in particular, light weight dome structure.

It was invented by Buckminster Fuller and patented in
1954.

The dome distributes load on the structure evenly by
placing structural members evenly on a spherical surface
of the dome.

The structural members are arranged so as to equally
divide the spherical surface while minimizing the number
of types of structural member’s.

All lines of the structural members are arranged along a
great circle, so called geodesic line.

The divisions are made by subdividing an icosahedron, a
platonic solid with 20 regular triangles.

There are two different methods of subdivision. One is
called 'triaconta’ and another is called ‘alternate’.

Both dividing methods can be demonstrated by the paper
model.
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Octa-geodesic Dome

Theory of Earth System Design 2015

Octa-geodesic Dome is a type of dome structure.

It is a type of geodesic dome Buckminster Fuller did not
design.

This geodesic dome has structural network made of
subdivided octahedrons.

Geocosmos, a 6 meter-digital globe installed in Miraikan,
National Museum of Emerging Science and Innovation in
2011 is one of the latest and finest construction made of
this Octa-geodesic dome, in this case as a full sphere.
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Tensegrity

Theory of Earth System Design 2015

Tensegrity is a structural principla based on the user of
isolated components in compression inside continuous
tension.

It was invented by Buckminster Fuller and patented in
1962.

The tensegrity structure has been known as the largest
and strongest structure per pound of structural material
employed.

However it has been difficult to understand tensegrity
structure only with texts and graphics for they can not
express its 3D geometry nor the flow of forces.

This paper model however enables anyone to model it
within one day and experience the unique characters of
the structure.
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Tensegrity

Theory of Earth System Design 2015

Tensegrity is a structural principla based on the user of
isolated components in compression inside continuous
tension.

It was invented by Buckminster Fuller and patented in
1962.

The tensegrity structure has been known as the largest
and strongest structure per pound of structural material
employed.

However it has been difficult to understand tensegrity
structure only with texts and graphics for they can not
express its 3D geometry nor the flow of forces.

This paper model however enables anyone to model it
within one day and experience the unique characters of
the structure.

Downloads
Drawing Sheet (.ai)
Drawing Sheet (.pdf)

Instruction Manual (.pdf)

Share

Facebook Twitter
Pinterest Email

News

Archives

Members

Cc


http://narukawa-lab.jp/?ddownload=4044
http://narukawa-lab.jp/?ddownload=4045
http://narukawa-lab.jp/?ddownload=4158
https://www.facebook.com/sharer.php?m2w&s=100&p%5Burl%5D=http://narukawa-lab.jp/archives/tensegrity/&p%5Btitle%5D=Tensegrity
https://twitter.com/home?status=Tensegrity%20%E2%80%93%20http://narukawa-lab.jp/archives/tensegrity/
https://pinterest.com/pin/create/button/?url=http://narukawa-lab.jp/archives/tensegrity/&description=Tensegrity&media=http://narukawa-lab.jp/wp-content/uploads/2016/02/1d1c81ecd958f503ed09699c396f9770.png
mailto:?subject=Tensegrity&body=Check%20out%20what%20I%20just%20spotted:%20http://narukawa-lab.jp/archives/tensegrity/
http://narukawa-lab.jp/wp-content/uploads/2016/02/4f0f2e612adf1782ec65c8b5b82fe128.png
http://narukawa-lab.jp/
http://narukawa-lab.jp/news/
http://narukawa-lab.jp/archives/
http://narukawa-lab.jp/members/
http://narukawa-lab.jp/contact/

narukawa
lab

Octet Truss / tetra-units
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Octet Truss is a space frame of space structure for
lightweight rigid structure.

It was invented by Alexander Graham Bell around 1900
and Buckminster Fuller in the 1950s. Bell was primarily
using them to make rigid frames for aeronautical
engineering while Fuller was focused on building
architectural structures.

The largest structure to apply octet truss was the Space
frame roof of the Festival Plaza, during the Osaka Expo in
1970. The Space frame roof was designed as a temporary
structure and was dismantled in 1979.
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Octet Truss is a space frame of space structure for ) ) ) >

lightweight rigid structure.
It was invented by Alexander Graham Bell around 1900 f
and Buckminster Fuller in the 1950s. Bell was primarily £

g

using them to make rigid frames for aeronautical
engineering while Fuller was focused on building
architectural structures.

The largest structure to apply octet truss was the Space
frame roof of the Festival Plaza, during the Osaka Expo in
1970. The Space frame roof was designed as a temporary
structure and was dismantled in 1979.
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HP membrane truss

Theory of Earth System Design 2015

Hyperbolic Paraboloid (HP) membrane truss is an idea in
the field of architectural design, engineering and building
construction.

It is a construction of elements carrying only shear force
and compression with least bending force. Most often
used as a roof, as they can economically and attractively
span large distances.

Felix Candera, a Spanish-Mexican architect is one of the
most successful architect and structure designer who
utilized the HP membrane.

He constructed the geometry of HP with reinforced
concrete.

Besides the structural advantage, it allows the creation of
continuous curved surface.

A plurality of the HP membrane modules composes the
HP membrane truss.

The membrane truss is obtained by topological
conversion from the ordinary octet-truss, therefore
structurally advanced.

Besides the structural advantage, the biggest architectural
feature can be found in that the membrane truss create
continuous curved surface.

And the continuous surface equally divides a mass of
space into two spaces. One space in the mass perfectly
separated from another space by the curved surface but
three dimensionally adjacent to another space.

One of the clear architectural visions was presented in a
project, Halfwag recreation, done by Studio MO, Marion
Regitko, Hajime Narukawa and Nophadon Chatnatapon,
one of four finalist of Prix de Rome 2000, Amsterdam.
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Tetruss
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Tetruss is an invention in the field of building construction
in particular, light weight structure.

A single tetrahedral module composes this structural
system.

It is known that octahedral unit and tetrahedral unit
compose a widely used space frame system, called octet
truss.

Tetruss succeeded in omitting one unit type, octahedral.
The tetrahedron used in the truss module is not regular
tetrahedron.

It has been known that this type of tetrahedron is one of
the few space-filling polyhedras for a long time.

However it was rarely used as a structural element.

Two persons-chair installed in Miraikan, National Museum
of Emerging Science and Innovation is one of the latest
product out of tetruss.
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