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Space Frame Tips

What is a Space Structure?

The term 'space structure' refers to a structural system that involves three dimensions. This
is in contrast with a 'plane structure', such as a plane truss, that involves no more than two
dimensions. To elaborate, in the case of a plane structure, the external loads as well as the internal
forces are in a single plane. This is the plane that also contains the (idealized) structure itself, both
in its initial unloaded state and in its deformed loaded state. In the case of a space structure, the
combination of the configuration, external loads, internal forces and displacements of the structure
extends beyond a single plane.

The above definition is the 'formal' definition of a space structure. However, in practice, the
term 'space structure' is simply used to refer to a number of families of structures that include grids,
barrel vaults, domes, towers, cable nets, membrane systems, foldable assemblies and temerity
forms. Space structures cover an enormous range of shapes and are constructed using different
materials such as steel, aluminum, timber, concrete, fiber reinforced composites, glass, or a combi-
nation of these.

Space structures may be divided into three categories, namely,

.'lattice space structures' that consist of discrete, normally elongated, elements,

«.'continuous space structures' that consist of components such as slabs, shells, mem-
branes, and

«'biform space structures' that consist of a combination of discrete and continuous parts.

There are numerous examples of space structures that are built for sports stadiums, gymna-
siums, cultural centers, auditoriums, shopping malls, railway stations, aircraft hangars, leisure
centers, transmission towers, radio telescopes, supernal structures (that is, structures for outer
space) and many other purposes.

The term 'spatial structure' is sometimes used instead of 'space structure'. The two terms are
considered to be synonymous.

Space structure forms are at the centre of attention in the present review with emphasis on
the geometric characteristics of lattice space structures and, in particular, the families of grids,

barrel vaults and domes.
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