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Abstract

Nowadays, membrane space structures have possessed wide application for large span and architectural projects.
Reducing the weight bears advantages which lead to lower manufacturing and operational costs and less required
raw materials. However, light-weight structures tend to be more sensitive to static as well as dynamic instabilities. A
solution to this problem without drastically changing the structural weight seems to be the implementation of smart
materials to sense as well as to control the instabilities. An option which has been extensively investigated in recent
years is the integration of piezoelectric patches in these mostly plate- or shell-like structures. This paper shows the
ability of smart piezoelectric material in smart membrane structures and its applications in architecture.

The smart composite membrane structures are made of an elastic host layer which sandwiched between two external
polyvinylidene fluoride layers (PVDF) with piezoelectricity effects. The smart composite membrane structures have
considered as cylindrical membrane with circular shape of cross section. The actuation mechanism is applied in
piezoelectricity relations. For this aim, polarization vector is parallel to the applied electric field intensity vector both
paralle to the diagonal directions. This actuation mechanism can be produced desirable extension or contraction so
that the structures change to arbitrary and target shapes.

Keywords: Membrane Structures, Space Structures, Smart Structures, Architecture
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