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Abstract
A man made structure becomes stronger as its size is increased. They find application in the roofing of buildings. Geodesic
spheres are arrangements of polygons in great circles that approximate a true sphere. Of all structures built from linear
elements, a Geodesic Dome has the highest ratio of enclosed volume to weight. This paper highlights the uses and applications of geodesic domes along with their geometrical properties.
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1. Introduction
This type of domes became a reality due to efforts of R.
Buckminister Fuller, an American Engineer. Geodesic
dome consists of triangles, which are joined together to
form dome like structures, since the triangular shape is
very stable and the deformations under the action of forces
is very less. This concept makes this type of domes very
strong, and they resist all types of loading, ex: earthquake
loads, very efficiently. The surface area of a geodesic dome
constitutes only 38% of the surface area of a box-shaped
building that encloses the same floor area1. As the area
of exposure of the geodesic dome is very less compared
to outside environment, the building has better thermal
comfort than a rectilinear structure.

2. Geometry of Geodesic Domes
To construct a geodesic dome, primarily, spheres with
network of strips approximating great circles that are circles on a sphere with their circles on a sphere with their
centres that coincide with that of a plane are considered1.
The inscribed strips form triangles as they are crossed to
one another. Eventually, spheres from hexagons and pentagons like panels on a soccer ball were also used to create
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this type of domes and dividing them into triangles gives
better strength and ease of construction.
Two regular polyhedrals that can be inscribed in a
sphere are the Dodecahedron and the Icosahedrons. By
using icosahedrons as basic building blocks of the geodesic dome, larger domes can be made.

3. Advantages and Disadvantages
of Geodesic Domes
3.1 Advantages of Geodesic Domes
1. Minimum amount of materials are required for the
construction of geodesic domes when compared to
ordinary domes.
2. Elliptical geodesic domes have the advantage that they
can cover elongated or irregular shaped spaces that
vary in elevation.
3. They are lightweight, strong and require no interior
supports.
4. They are structurally simple and once a module is prepared, it can be duplicated many times for assembling
into a specified plan.
5. Transportation is easy because of their light weight.
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3.2 Disadvantages of Geodesic Domes
1. Even though they are strong, they, some times, act
against the basic principles, followed in engineering
practice1.
2. The behavior of geodesic domes under forces is not
well researched, and hence it is difficult to predict
their performance in real time.
3. It is difficult to permanently seal the geodesic dome,s
as there are many seams.
4. Also, heat of the sun causes flexure of the geodesic
dome material.
5. Architectural problems arise due to imperfection of
these elemental shapes.
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6. Under the effect of strong winds, the stability of the
domes is questionable.

4. Conclusion
Due to simplicity of erection, these domes are gaining
popularity. By minimizing the defects, these domes give
a better option as roof of larger span structures and are
economical, as the materials required for manufacturing
is less as compared to ordinary domes.
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